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s the Nation's principal conservation agency, the 

Department of the Interior has responsibility for 
most of our nationally owned public lands and natural 
resources. This includes fostering the wisest use of our 
land and water resources, protecting our fish and wild- 
life, preserving the environmental and cultural values 
of our national parks and historical places, and provid- 
ing for the enjoyment of life through outdoor recreation. 
The Department assesses our energy and mineral re- 
sources and works to assure that their development 
is in the best interests of all our people. The Depart- 
ment also has a major responsibility for American 
Indian reservation communities and for people who live 
in Island Territories under U.S. administration. 
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FOREWORD 


_ Water Resources Abstracts, a semimonthly 
journal, includes abstracts of current and earlier pertinent 
monographs, journal articles. reports, and other publication 
formats. The contents of these documents cover the water- 
related aspects of the life, physical, and social sciences as 
well as related engineering and legal aspects of the charac- 
teristics, conservation, control, use, or management of water. 
Each abstract includes a full bibliographical citation and a set 
of descriptors or identifiers which are listed in the Water 
Resources Thesaurus. Each abstract entry is classified into 
10 fields and 60 groups similar to the water resources re- 
search categories established by the Committee on Water 


Resources Research of the Federal Council for Science and . 


Technology. 


WRSIC IS NOT PRESENTLY IN A POSITION TO PROVIDE 
COPIES OF DOCUMENTS ABSTRACTED IN THIS JOUR- 
NAL. Sufficient bibliographic information is given to enable 

readers to order the desired documents from local libraries 
or other sources. 


Selected Water Resources Abstracts is designed to serve 
the scientific and technical information needs of scientists, 
engineers, and managers as one of several planned services 
of the Water Resources Scientific Information Center 
(WRSIC). The Center was established by the Secretary of the 
Interior and has been designated by the Federal Council for 
Science and Technology to serve the water resources com- 
munity by improving the communication of water-related 
research results. The Center is pursuing this objective by co- 
ordinating and supplementing the existing scientific and tech- 
nical information activities associated with active research 
and investigation program in water resources. 


To provide WRSIC with input, selected organizations with 
active water resources research programs are supported as 
“centers of competence” responsible for selecting, abstract- 


ing, and indexing from the current and earlier pertinent litera- 
ture in specified subject areas. 


Additional “centers of competence’ have been established in 
cooperation with the Environmental Protection Agency. A 
directory of the Centers appears on the inside back cover. 


Supplementary documentation is being secured from estab- 
lished discipline-oriented abstracting and indexing services. 
Currently an arrangement is in effect whereby the Bio- 
Science Information Service of Biological Abstracts supplies 
WRSIC with relevant references from the several subject 
areas of interest to our users. In addition to Biological Ab- 
stracts, references are acquired from Bioresearch Index 
which are without abstracts and therefore also appear ab- 
stractless in SWRA. Similar arrangements with other pro- 
ducers of abstracts are contemplated as planned augmen- 
tation of the information base. 


The input from these Centers, and from the 51 Water Re- 
sources Research Institutes administered under the Water 
Resources Research Act of 1964. as well as input from the 
grantees and contractors of the Office of Water Research 
and Technology and other Federal water resource agencies 
with which the Center has agreements becomes the informa- 
tion base from which this journal is, and other information 
services will be, derived: these services include bibliographies, 
specialized indexes, literature searches, and state-of-the-art 
reviews. 


Comments and suggestions concerning the contents and ar- 
rangements of this bulletin are welcome. 


Water Resources Scientific Information Center 
Office of Water Research and Technology 
U.S. Department of the Interior 

Washington, DC 20240 
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SELECTED WATER RESOURCES ABSTRACTS 


2. WATER CYCLE 
2A. General 


COMPUTER SIMULATION IN WATER 
RESOURCES SYSTEMS 
Brussels Univ. (Belgium); and Ghent Rijksu- 
niversiteit (Belgium). 
of the IFIP Working Conference on 
ter Simulation of Water Resources 
Systems, Ghent, Belgium, July 30-Aug. 2, 1974. 
North-Holland Publishing Company, Amsterdam, 
The Netherlands, 1975. 686 p, Vansteenkiste, G. 
C., Ed. Price - $51.95. 


Descriptors: *Water resources, *Simulation analy- 
sis, *Computers, *Mathematical models, 
* i techniques, *Water manage- 
ment(Applied), *Water quality, Surface waters, 
Groundwater, Computer models, Engineering, 
Optimization, Environment, Biology, Hybrid 

ters, Planning, Regional analysis, 
Methodology, Evaluation economics, Systems 


analysis. 
Identifiers: Miulti-disciplinary, Simulation lan- 
guage. 


There are many complex and _interrelating 
problems which affect the management of water. 
This necessitates more careful planning of water 
resources systems, whose relationship to the natu- 
ral and biological area and to the institutional and 
economical domain illustrates the multi-disciplina- 
ry character of water resources development. 
Mathematical models are needed to analyze and 
understand these systems. It is very difficult, how- 
ever, to derive models which fit all the critria 
necessary for the most efficient and complete 
analysis of a water system. Many systems are too 
complex for any model to contain all the important 
criteria. And yet a model containing most all the 
relevant factors may be too complicated to op- 
timize by existing techniques. Hybrid computers 
or interactive simulation languages are the tools 
most useful to the system engineer in utilizing the 
judgments and experience of a _ hydrologist. 
Presently available simulation methods are in- 
adequate to generate reasonably accurate com- 
puter models of complex eco- and biosystems. A 
jor ta research effort is urgently required in the in- 
domain between specialists in simulation 
methodology and experts in environmental and 
biological systems. Hence, this conference was or- 
ganized, bringing together seventy specialists 
representing sixteen countries. A very comprehen- 
sive spectrum of computer simulation modeling 
problems in the water resources field has been 
covered. The 52 articles presented appear under 
four headings: (1) modeling and computing in 
water resources systems; (2) surface-groundwater 
hydrology simulation; (3) water quality models; 
and (4) system engineering in water resources 
management. (See also W77-10807 thru W77- 
10830) (Bell-Cornell) 
W77-10806 


A RECURSIVE APPROACH TO TIME-SERIES 
ANALYSIS FOR MULTIVARIABLE SYSTEMS, 
Cambridge Univ. (England). Dept. of Engineering. 
For primary bibliographic entry see Field 5B. 
W77-10807 


DESIGNING SIMULATION MODELS FOR OP- 
Lancas oe air ngland f 
ter Univ., B (& ). Dept. o 
Operational Research. 
For primary bibliographic entry see Field 6A. 
-10808 


THE ARNO RIVER MODEL PROBLEMS, 
METHODOLOGIES AND TECHNIQUES, 

Centro di Ricerca IBM di Pisa (Italy). 

E. Todini. 


In: Proceedings of the IFIP Working Conference 
on Computer Simulation of Water Resources 
Systems. G. C. Vansteenkiste (Ed.), Ghent, Belgi- 
um, July 30-Aug. 2, 1974. American Elsevier 
Publishing Company, Inc., New York, N.Y. p 199- 
207, 1975. 6 ref. 


Descriptors: *River basins, *Model studies, 
*Flood routing, *Rainfall-runoff relationships, 
*Simulation analysis, Behavior, Hydrology, 
Methodology, Research, Water levels, 
Discharge(Water), Equations, Operations 
research. 

Identifiers: Channel reach, *Arno River(Italy), 
Prediction. 

Presented are the main aspects of the problems 
that arise when an entire river basin has to be 
simulated with mathematical models, and some of 
the original algorithms and techniques used to set 
up a flood simulation model of the Arno River in 
Italy are illustrated. Considered are a surface ru- 
noff model, a rainfall-runoff model, and the flood 
routing process. For the rainfall-runoff modeling, 
a linear approximation allowing for the identifica- 
tion of the behavior of the basin as an impulse 
response function based only on the input and the 
output functions of the system is regarded as the 
most convenient. The technique gives very good 
results even for basins where long drought periods 
are present provided that a long continuous record 
of input and output functions is available. The 
flood routing process is studied with the De Saint 
Venant equations whose validity for unidimen- 
tional flows is widely recognized. Saint Venant 
equations whose Mr for unidimentional flows 
is widely recognized. A similar approach to the 
flood routing problem is the linear system ap- 
proach, chosen for the Arno River modeling 
because of its capability of giving the discharges 
and the levels at any cross section and hence al- 
lowing the simulation of the possible benefits that 
hydraulic works can produce in order to prevent 
flood effects. (See also W77-10806) (Bell-Cornell) 

W77-10809 


MODELING THE CONJUNCTIVE AVAILA- 
BILITY OF SURFACE-AND GROUNDWATER 
OF A GRABEN IN THE ARID SOUTHWEST OF 
THE UNITED STATES, 

Maine Univ., Orono. Dept. of Civil Engineeri 

For primary bibliographic entry see Field 4B. 
W77-10810 


A DYNAMIC-STOCHASTIC MODEL FOR 
WATER QUALITY IN PART OF THE 
BEDFORD-OUSE RIVER SYSTEM, 

—_——— Univ. (England). Control and Systems 


For, eng bibliographic entry see Field SB. 
W77-10811 


PRACTICAL EXPERIENCES IN FORMULAT- 
ING A WATER QUALITY MODEL FOR THE 
RIVER NECKAR, 

Karlsruhe Univ. (West Germany). 

For primary bibliographic entry see Field SB. 
W77-10812 


A WASTE CONTROL PROGRAM FOR A 
RIVER WITH HIGHLY VARIABLE CONCEN- 
TRATION OF CONSERVATIVE SUBSTANCE, 
Hydraulic Research Inst., Brno (Czechoslovakia). 
For primary bibliographic entry see Field 5G. 
W77-10813 


DYNAMIC MODELS AND COMPUTER SIMU- 


LATION OF WASTEWATER TREATMENT 
SYSTEMS, 
Clemson Univ., S.C. Dept. of Environmental 
Systems E 


ngineering 
For ar bibliographic entry see Field 5D. 


SIMULATION AIDED MODELING OF THE 
ELEMENTS 


Philips Forschungslaboratorium G.m.b.H., Ham- 
burg (West Germany). 

For primary bibliographic entry see Field SF. 
W77-10815 


SIMULATION AND OPTIMISATION OF A 
BIOLOGICAL WATER TREATMENT PLANT. 
Eidgenoessische Technische Hochschule, Zurich 
(Switzerland); and Eidgenoessische Anstalt fuer 
Wasserversorgung, Abwasse: 
Gewaesserschutz, Zurich (Switzerland). 

For primary bibliographic entry see Field SD. 
W77-10816 


DESCRIPTION OF AN INTENDED PROJECT 
ON WATER QUALITY ESTIMATION, 
Eidgenoessische Technische Hochschule, Zurich 
(Switzerland); and Eidgenoessische Anstalt fuer 
Wasserversorgung, §Abwasserreinigung und 
Gewaesserschutz, Zurich (Switzerland). 

For primary bibliographic entry see Field SB. 
W77-10817 


THE INFLUENCE OF THE QUALITY OF 
WATER ON ECOLOGICAL SYSTEMS, 

Liege Univ. (Belgium). Institut de Mathematique. 
For primary bibliographic entry seé Field 5C. 
W77-10818 


SYSTEMS ENGINEERING APPROACH TO 
AGRICULTURAL AND RURAL DEVELOP- 
MENT SYSTEMS, 

Nairobi Univ. (Kenya). Dept. of Electrical En- 


gineering. 
For om bibliographic entry see Field 3F. 
W77-108 


DYNAMIC MODEL FOR LONG-TERM 
DEVELOPMENT OF WATER RESOURCES 
MANAGEMENT, 

National Water Authority, Budapest (Hungary). 
For primary bibliographic entry see Field 6A. 
W77-10820 


NEW TECHNIQUES IN PLANNING A WATER 
MANAGEMENT SYSTEM: A CASE STUDY OF 
COOPERATIVE RESEARCH BETWEEN HUN- 
GARY AND THE USA, 

Arizona Univ., Tucson. 

For primary bibliographic entry see Field 6A. 
W77-10821 


PLANNING MODEL FOR SIMULATING DIS- 
TRIBUTION AND COST IN A REGIONAL 
WATER SUPPLY SYSTEM, 

Reading 


Department of the Environment, 
(England). Central Water Planning Unit. 
For primary bibliographic entry see Field 6A. 
W77-10822 


ATCHMENT SIMULATION MODEL 
DEVELOPED FOR URBAN AND URBANISING 
CATCHMENTS WITH PARTICULAR 
REFERENCE TO THE USE OF AUTOMATIC 
OPTIMIZATION TECHNIQUES, 

Anglian ae: Authority(England). 
For primary bibliographic entry see Field 2E. 
W77-10823 


INTEGRATED SURVEYS OF LAND AND 
WATER RESOURCES FOR DEVELOPMENT 


PURPOSES, 
International Inst. for Aerial Survey and Earth 
Sciences, Enschede (Netherlands). 

For i bibliographic entry see Field 6A. 





Field 2—WATER CYCLE 
Group 2A—Genera! 


KEY NOTES AND IMPACTS OF SIMULATION 
AND MODELING TECHNIQUES FOR DECI- 
SION MAKING WATER RESOURCES PRO- 
JECTS IN DEVELOPING AREAS, 

Madhya Pradesh Government Control Board for 
Major Projects, Raipur (India). 

For primary bibliographic entry see Field 6A. 
W77-10825 


THE DEVELOPMENT OF MODELLING AND 
SIMULATION TECHNIQUES APPLIED TO A 
COMPUTER-BASED TELECONTROL WATER 
SUPPLY SYSTEM, 

Cambridge Univ. (England). 

For primary bibliographic entry see Field 4A. 
W77-10826 


WATERLO, A DATA BANK AND COMPUTER 
SYSTEM FOR RIVER CHANNEL NETWORKS 
AND RIVER BASINS IN BELGIUM 

Vrije Universiteit Brussels (Belgium). Hydrology 
Section. 

For primary bibliographic entry see Field 4A. 
W77-10827 


STATIC AND DYNAMIC SIMULATION OF 
WATER TRANSPORT IN A COMPLEX NET- 
WORK SYSTEM, 

Technische Hogeschool Twente, Enschede 
(Netherlands). Dept. of Chemical Engineering. 

For primary bibliograpinic entry see Field 5B. 
W77-10828 


OPTIMIZING A PRESSURIZED FiPE-LINE 
NETWORK USING A NEW METHOD, 

Dwars, Heederik and Verhiey Ltd., Amersfoort 
(Netherlands). 

For poy bibliographic entry see Field 5D. 
W77-108 


WATER RESOURCES DATA BANK IN NEW 
JERSEY AND COMPUTATIONS OF EXTREME 
FLOWS, 

Columbia Univ., New York. Seminars on Pollu- 
tion and Waier Resources. 

For primary bibliographic entry see Field 7C. 
W77-10830 


SEASONAL AND NONSEASONAL ARMA 
MODELS IN HYDROLOGY, 

Hackensack Water Co., Weehawken, N. J.; and 
Purdue Univ., Lafayette, Ind. 

P-C. Tao, and J. W. Delleur. 

Journal of the Hydraulics Division, Proceedings of 
the American Society of Civil Engineers, Vol. 102, 
No. HY10, Proceedings paper No. 12477, p 1541- 
1559, October 1976. 7 fig, 4 tab, 16 ref. OWRT B- 
036-IND(17). 


Descriptors: *Hydrology, *Stochastic processes, 
*Statistical methods, *Modcl studies, Runoff, 
Watersheds(Basins), Gaging stations, *Simulation 
analysis, Equations, Systems analysis, *Seasonal. 
Identifiers: Probability distribution functions, 
*Non-seasonal models. 


The ARMA (autoregressive moving average) 
processes may be fitted to stationarized series ob- 
tained by subtraction of the seasonal means and 
division by the seasonal standard deviations. This 
standardization is effective in removing the 
cyclicities in the means and in the variances, but 
the ensemble cross-correlations are virtually 
unchanged. A modified family of ARMA models is 
presented in which the seasonality of the means, 
variances, and cross-variances is preserved. The 
model has seasonally varying coefficients based 
upon seasonally varying serial correlation coeffi- 
cients. To further preserve the characteristics of 
the historical series, the probability distribution of 
the random numbers used for data generation 
should be similar to those of the residuals of the 


stochastic model. The ARMA models have been 
applied to 20 daily, weekly, and monthly runoff se- 
ries for watersheds in the lower Ohio Basn. It is 
concluded that the logarithmic transformation of 
the runoff data has the merit of reducing the 
periodicities in the seasonal standard deviations 
because the seasonal means and standard devia- 
tions of the runoff series are approximately pro- 
portional. (Bell-Cornell) 

W77-10843 


THEORETICAL ANALYSIS OF FLUID FLOW 
AND ENERGY TRANSPORT IN HYDROTHER- 
MAL SYSTEMS, 

Geological Survey, Louisville, Ky. Water 
Resources Div.; and Geological Survey, Reston, 
Va. Water Resources Div. 

C. R. Faust, and J. W. Mercer. 

Open-file report 77-60, 1977. 85 p, 7 fig, 46 ref. 


Descriptors: *Geothermal studies, *Energy 
transfer, *Mathematical models, *Flow, Thermal 


water, Equations, Porous media, Pressure, 
Enthalpy, Dimensional analysis, Analytical 
techniques. 


Identifiers: *Three-dimensional flow, *Heat trans- 
port. 


A mathematical derivation for fluid flow and ener- 
gy transport in hydrothermal systems is presented. 
Specifically, the mathematical model describes the 
three-dimensional flow of both single- and two- 
phase, single-component water and the transport 
of heat in porous media. The derivation begins 
with the point balance equations for mass, mo- 
mentum, and energy. These equations are then 
averaged over a finite volume to obtain the macro- 
scopic balance equations for a porous medium. 
The macroscopic equations are combined by ap- 
propriate constitutive relationships to form two 
similified partial differential equations posed in 
terms of fluid pressure and enthalpy. A two- 
dimensional formulation of the simplified equa- 
tions is also derived by partial integration in the 
vertical dimension. (Woodard-USGS) 

W77-10861 


FINITE-DIFFERENCE MODEL OF TWO- 
DIMENSIONAL, SINGLE-, AND TWO-PHASE 
HEAT TRANSPORT IN A POROUS MEDIUM-- 
VERSION I, 

Geological Survey, Louisville, Ky. Water 
Resources Div.; and Geological Survey, Reston, 
Va. Water Resources Div. 

C. R. Faust, and J. W. Mercer. 

Open-file report 77-234, 1977. 84 p, 9 fig, 2 tab, 12 
ref. 


Descriptors: *Heat transfer, *“Geothermal studies, 
*Model studies, *Finite element analysis, Steam, 
Thermal water, Analytical techniques, Equations, 
Porous media, Heat flow, Pressure, Enthalpy. 
Identifiers: *Finite-difference techniques, *Heat 
transport. 


Model documentation is presented for a two- 
dimensional (areal) heat-transport model capable 
of simulating both water- and vapor-dominated 
geothermal reservoirs that conform with the as- 
sumptions of the model. Finite-difference 
techniques are used to solve for the dependent 
variables pressure and enthalpy. The program is 
designed to simulate time-dependent problems 
such as those associated with geothermal reser- 
voirs undergoing exploitation, and can treat the 
transition from compressed water to two-phase 
flow. In order to simulate more complicated field 
problems the present program is being extended, 
and therefore the model described in this report is 
referred to as VERSION I. A listing of the com- 
puter code is included. (Woodard-USGS) 
W77-10862 


SIMULATION STUDIES OF FLOW AND SEDI- 
MENT TRANSPORT USING A MATHEMATI- 





CAL MODEL, ATCHAFALAYA RIVER BASIN, 
LOUISIANA 
Geological Survey, Bay St. Louis, Miss. Water 
Resources Div.; and Geological Survey, Miami, 
Fla. Water Resources Div. 
For primary bibliographic entry see Field 2J. 

0867 


U.B.C. WATERSHED MODEL, 
— Columbia Univ., Vancouver. Dept. of Civil 


M. Cc. PE nick, and A. Pipes. 
Hydrological Sciences Bulletin, Vol. 22, No. 1, p 
153-161, March 1977. 5 fig, 7 ref. 


Descriptors: *Model studies, 
*Watersheds(Basins), *Snowmelt, *Rocky Moun- 
tain Region, Snowpacks, Meteorological data, Soil 
moisture, Streamflow, Groundwater, Tempera- 
ture, Mountains, Forecasting. 

Identifiers: *Watershed models, *Fraser River 
System, *Sub-basins, *British Columbia, 
*Saskatchewan River System, U.B.C. watershed 
model. 


The U.B.C. Watershed Model was used opera- 
tionally for forecasting daily streamflows in 13 
sub-basins of the Fraser River system which is 
subject to snowmelt floods from the mountain 
snowpacks of the Coast, Columbia and Rocky 
Mountains in British Columbia. The model also 
was being tested and adopted by the Prairie 
Provinces Water Board for mount 

forecasting in the Saskatchewan River system 
headwaters. The model estimated snowpack accu- 
mulation and depletion and operated entirely from 
meteorological inputs of daily maximum and 
minimum temperatures and seeceiiida, Account 
was kept of soil moisture, groundwater, and 
evapotranspiration. Facilities were available in the 
model for lake storages and lake routiag. The 
model also was used in planning studies for the 
Peace River system. A 30-year sequence of 
missing streamflow data was generated by the 
model from the measured meteorological data. 
Snowpacks were estimated by the model from 
measured valley precipitation. The model was 
tested against a 12-ayear period of measured 
flows, and correlation coefficients of 0.95 were 
achieved for monthly flows. (Roberts-ISWS) 
W77-10969 





THE EVOLUTION 
DESERTS, 

Sydney Univ. > 0 giana Dept. of Geography. 

T. Langford-Smith. 

Arid Lands Newsletter No. 5, University of 
Arizona, Tucson, Office of Arid Lands Studies, p 
1-7, March 1977. 8 fig, 6 ref. 


OF THE AUSTRALIAN 


Descriptors: *Australia, *Deserts, *Evolution, 
*Geologic time, Tertiary period, Pleistocene 
epoch, Recent epoch, Playas, Arid climates, Ero- 
sion, Weathering. 

Identifiers: Mesas, Duricrust. 


Australia is tectonically the most stable of the 
world’s large land masses, and many of its land- 
scape features are inherited from events remote in 
geological time. Australian deserts can be traced to 
the onset of drier climates in the late Tertiary 
period, some 2-7 million years ago. The dominant 
desert types discussed are mountain, shield, stony 
and sand. Sand deserts constitute almost half of 
the arid lands, with shield deserts accounting for 
another 23%. Intrazonal desert landforms imposed 
on these major types are duricrust-capped mesas 
and playas. Duricrust-capped mesas, which can be 
associated with any of the main desert types, are 
remnants of a large erosional land surface which 
reached its peak development in the early Tertiary 
period. The duricrust is an ancient pan formation 
created when the climate was more humid. Playas 
are normally retaining water only after 


dry, 
unusually heavy and prolonged rainfall. Desert 
is traced chronologically 


geology evolution 











through the Late Jurassic, Cretaceous, Tertiary, 
Pleistocene and Holocene periods. (Jahns- 


Arizona) 
W77-11112 


FLOOD DISCHARGES OF RIVERS DRAINING 
ACROSS PLAINS TO OCEANS USING THE 
SARTHE AND THE MAYENNE (IN WESTERN 
FRANCE) AS EXAMPLES (CONTRIBUTION TO 
THE METHODOLOGY OF FLOOD FLOWS BY 
AN EXTENSION OF THE GRADEX METHOD), 
>= DEBITS DE CRUE DES RIVIERES DES 
OCEANIQUES A TRAVERS 
L'EXEMPLE DE LA SARTHE ET DE LA 
MAYENNE (FRANCE DE L’QUEST) 
(CONTRIBUTION A LA METHODOLOGIE DES 
DEBITS DE CRUE PAR UN _ ESSAI 
D’EXTENSION DE LA METHODE DU 
GRADEX), 
Tours gl (France). 
A. Schul 
Hydrological Sciences Bulletin, Vol. 22, No. 1, p 
83-114, March 1977. 18 fig, 2 ref. 


Descriptors: *Watersheds(Basins), *Flood 
disc , *Runoff, *Discharge(Water), Rainfall, 
Rainfall disposition, Hyetographs, Hydrographs, 


Hydrologic aspects, Time of concentration, 
Analytical techniques, Analysis, Isohyets, Statisti- 
cal methods, River flow, Foreign research, 
F countries, Data processing, Frequency, 
en Rong Pp ig, Freq y 
Identifiers: *France, *Sarthe River(France), 
*Mayenne River(France), Isochrones. 


Regional planning implies rational utilization of 
water resources. Rational water utilization de- 
pends on the exact knowledge of fluctuations of 
river flow and, particularly, on computations of 
very exceptional discharges; these data being 
necessary when planning civil engineering features 
for developments in valleys. In the plants of 
western France, knowledge of flood discharges is 
poor because data from direct measurements 
frequently are absent. To get a better idea of the 
values, the ‘Gradex’ method-a computing method 
for extreme value probabilities based upon the ex- 
ponential behaviour of rainfall-was applied to 
basins where flood runoff extends for several 
days. The examples of the Mayenne and the 
Sarthe, basins typical of rivers draining 
to oceans, proved that rainfall data of average 
quality regarding network and duration are a valu- 
able tool for estimating the 100-year and even the 
1000-year flood discharges. (Humphreys-ISWS) 
W77-11205 


HYDROLOGY OF SMALL WATERSHEDS IN 
WISCONSIN’S DRIFTLESS AREA 

North Central Forest Experiment Station, La 
Crosse, Wis 

R. S. Sartz, W. R. Curtis, and D. N. Tolsted. 
Water Resources Research, Vol. 13, No. 3, p 524- 
530, June 1977. 6 fig, 14 ref. 


Descriptors: *Small watersheds, *Hydrology, 
*Runoff, *Wisconsin, Demonstration watersheds, 
Groundwater, Hydrographs, Rainfall, Water 
table, Base flow, Overland flow, Water levels, 
Discharge(Water), Streamflow, Seasonal, Perched 
water, Evapotranspiration, Snowmelt, Land use, 
Cultivation, Hydrologic aspects. 


Steep unglaciated terrain and a peculiar land use 
pattern give the upper Mississippi Valley’s un- 
glaciated region a _ distinctive hydrology. 
Catchments smaller than 250 ha normally have no 
—— streams but may have many springs that 

for short distances and then reenter the 
ground. Land use has been shown to influence the 
surface hydrology greatly. Tilled cropland is the 
principal source of flood runoff and stream sedi- 
ment. Runoff from forest land is minimal, re- 
gardless of its slope or condition. The occurrence 
and movement of groundwater are complex, 
perched water bodies and dry pockets being inter- 


mixed with water tables that rise and fall in rapid 
response to rainfall and snowmelt and in close 
a with spring flow. Snowmelt 
ey luces a distinctive diurnal pattern of both over- 
id flow and groundwater rise, sometimes in mid- 
winter. Overland flow usually peaks about midaf- 
ternoon and diminishes to near zero a few hous 
later. The groundwater peak comes early in the 
morning of the next day. Little difference was 
found in the daily timing of overland flow from 
north- and south-facing catchments once the melt 
period had begun. Larger catchments responded to 
both rainfall and snowmelt much the same as 
smaller experimental catchments. (Humphreys- 
ISWS) 
W77-11209 


ADVANCES IN BOX-JENKINS MODELING, 1. 
MODEL CCONSTRUCTION, 
Waterloo Univ. (Ontario). Dept. of Systems 


Design. 

K. W. Hipel, A. I. McLeod, and W. C. Lennox. 
Water Resources Research, Vol 13, No 3, p 567- 
575, June 1977. 37 ref, 1 append. 


Descriptors: *Model studies, *Statistical models, 
*Water resources development, ‘*Statistical 
methods, Stochastic processes, Correlation analy- 
sis, Theoretical analysis, Analytical techniques, 
Mathematical studies, Mathematical models, Esti- 
mating, Statistics, Foreign research 

Identifiers: *Box-Jenkins modeling, Model con- 
struction. 


Box-Jenkin modeling of time series data can be im- 
proved and simplified by adhering to contempora- 
ry modeling procedures. This paper gave the 
theory and techniques of the application of many 
recent advances that have been made at the 
identification, estimation, and diagnostic check 
stages of model development. The inverse au- 
tocorrelation function and the inverse partial au- 
tocorrelation function were demonstrated to be 
— identification tools for both nonseasonal 
models. Parameters can be estimated 
wee efficiently by employing the modified sum of 
Squares technique. At the estimation stage, it is 
also possible to obtain a maximum likelihood esti- 
mate for a Box-Cox power transformation. The 
Akaike information criterion was introduced to 
formalize mathematicaly the concept of model 
parsimony. When checking for model adequacy, 
knowing the distribution of the residual autocor- 
relation allows for a sensitive test for residual 
whiteness. Diagnostic checks were given for veri- 
fying the assumption of homoscedasticity of the 
model residuals. In practice, heteroscedasticity 
and nonnormality of the residuals can often be 
removed by a Box-Cox transformation. It was 
recommended that any researcher who deals with 
Arima modeling use the contemporary procedures 
that were outlined. Since all the techniques can be 
programmed, this means that for practical applica- 
tions the methods can be implemented easily. (See 
also W77-11215) (Humphreys-ISWS) 
W77-11214 


ADVANCES IN BOX-JENKINS MODELING, 2. 
APPLICATIONS, 

Waterloo Univ. (Ontario). Dept. of Statistics. 

A. I. McLeod, K. W. Hipel, and W. C. Lennox. 
Water Resources Research, Vol 13, No 3, p 577- 
586, June 1977. 20 fig, 4 tab, 21 ref. 


Descriptors: *Model studies, *Water resources 
development, *Statistical methods, * Application 
methods, Statistical models, Stochastic processes, 
Streamflow, Forecasting, Time series analysis, 
Analytical techniques, Mathematical models, Cor- 
relation analysis, Annual, Seasonal, Estimating, 
Foreign research. 

Identifiers: *Box-Jenkins 
Lawrence River. 


modeling, *Saint 


Recent Box-Jenkins tec! 


iques were employed to 
determine both nonseaso’ 


and seasonal models 
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for actual time series. The applied examples were 
explained carefully in order to demonstrate the 
utility of the new procedures that have been 
developed for use at the identification, estimation, 
and diagnostic check stages of model develop- 
ment. Even though more methods are now availa- 
ble for model building, it was demonstrated that 
this fact enhances rather than complicates the 
model construction phases. Furthermore, for all 
three applications considered, better models were 
obtained than it was previously possible to obtain. 
A new technique was described for optimal 
forecasting of the original time series when the 
data have been transformed by a nonlinear trans- 
formation. (See also W77-11214) (Humphreys- 
ISWS) 

W77-11215 


ISOCHRONES OF TRAVEL TIME AND DIS- 
TRIBUTION OF FLOOD STORAGE FROM A 
TRACER STUDY ON A SMALL WATERSHED, 
New South Wales Univ., Kensington (Australia). 
School of Civil Engineering. 

D. H. Pilgrim. 

Water Resources Research, Vol 13, No 3, p 587- 
595, June 1977. 8 fig, 1 tab, 26 ref. 


Descriptors: *Travel time, *Small watersheds, 
*Hydrographs, *Floods, *Australia, Tracers, 
Storage, Watersheds(Basins), Streamflow, Water, 


Flood waves, Velocity, Analysis, Analytical 
techniques, On-site en Foreign 
research, Foreign countrie 

Identifiers: *Sydney( Australia), Isochrones, 
Hydraulic geometry. 


In the practical application of many methods of 
flood hydrograph synthesis, it is necessary either 
to space isochrones of travel time over the 
watershed or to allocate the distribution of 
storage. The available evidence for guiding the 
procedure was reviewed, but most information ap- 
plies to large stream systems and to flows lower 
than the flood discharges of interest. Times of 
travel data from tracing of flood runoff on a small 

were compared with the evidence from 
large streams. Average velocities were found to in- 
crease slightly in a downstream direction through 
the watershed, despite decreasing slope. The in- 
crease conforms with published hydraulic 
geometry relationships. Five geomorp! 
parameters were tested as methods for spacing 
isochrones. Field ispection to determine mean 
depths, and possibly roughness, at bank-full stages 
should lead to greatest accuracy, but simple 
parameters based on stream length also gave good 
results. The results provided direct information on 
the distribution of travel time, and hence storage 
on a small watershed, of a type not previously 
available. The results serve the important function 
of extending the range of ig nate of the infor- 
mation previously available. (Humphreys-ISWS) 
W77-11216 


DISTRIBUTED NUMERICAL MODEL FOR 
ESTIMATING RUNOFF AND 

DISCHARGE OF UNGAGED RIVERS, 1. THE 
INFORMATION SYSTEM, 

McGill Univ., Montreal (Quebec). Dept. of Civil 
Engineering and Applied Mechanics. 

S. K. Gupta, and S. I. Solomon. 

Water Resources Reszarch, Vol 13, No 3, p 613- 
618, June 1977. 6 fig, 11 ref. NRC A-7832. 


Descriptors: *Model studies, *Hydrologic 
systems, fee ga analysis, *Methodology, 
*Canada 


Identifiers: *Ontario(Canada), Ungaged rivers. 


This is the first of a series of three papers describ- 
es ee eee eee 

in various areas of Ontario for estimation 
q runoff and sediment yield at any point of a river 
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basin. The moel is capable of synthesizing the 
hydrology of the basin under current and modified 
conditions. Inputs to the models are precipitation 
and temperature data, in addition to data on the 
topography, river network, and land use and land 
cover, soil, and geologic characteristics. Measured 
flow and sediment discharge data are required for 
calibration and validation tests, although the 
model gives reasonably good results with parame- 
ters estimated in neighboring river basins. The first 
paper described the information system for setting 
up the model, the second was devoted to the 
description of the runoff and sediment model, and 
the third analyzed in detail the results of the model 
as compared with other more conventional 
techniques and discussed work in progress to ex- 
tend its use to the analysis of several water 
resources problems. (See also W77-11219 and 
.W77-11220) (Humphreys-ISWS) 

W77-11218 


DISTRIBUTED NUMERICAL MODEL FOR 
ESTIMATING RUNOFF AND SEDIMENT 
DISCHARGE OF UNGAGED RIVERS, 2. 
MODEL DEVELOPMENT, 

Waterloo Univ. (Ontario). Dept. of Civil Engineer- 


ing. 

S. I. Solomon, and S. K. Gupta. 

Water Resources Research, Vol 13, No 3, p 619- 
629, June 1977. 10 fig, 1 tab, 24 ref, 1 append. NRC 
A-7832. 


Descriptors: *Model studies, *Hydrologic aspects, 
*Methodology, *Input-output analysis, *Canada, 
Hydrographs, Estimating, Sediment discharge, 
Sediment transport, Hydrology, Systems analysis, 
Hydrologic systems, Runoff, Calibrations, River 
basins, Numerical analysis, Water balance, 
Research and development, Mathematical models, 
Evaporation, Streamflow, Subsurface runoff. 
Identifiers: *Ontario(Canada), Ungaged rivers, 
Model development. 


This is the second of a series of three papers 
describing the methodology of development of a 
distributed model for estimating runoff and sedi- 
ment discharge of ungaged rivers. This paper 
presented the design of the model which permits 
its application to watersheds of any size and the 
obtaining of runoff and sediment time series at any 
point of the river basin which is being modeled. 
The model requires inputs which are usually 
available for most areas and/or can easily be 
synthesized from secondary sources or by trans- 
sews The model was designed with the aim of 
eeping the number of model parameters at a 
minimum. It permits the simulation of the non- 
linear response of the watershed elements to the 
meteorological input. The model calibration and 
validation were carried out by using data available 
in a river basin in southern Ontario. A more 
detailed analysis of the calibration-validation 
results was presented in the third paper of the se- 
ries. (See also W77-11218 and W77-11220) 
(Humphreys-ISWS) 
W77-11219 


DISTRIBUTED NUMERICAL MODEL FOR 
ESTIMATING RUNOFF AND SEDIMENT 
DISCHARGE OF UNGAGED RIVERS, 3. COM- 
PARISON WITH OTHER SIMPLE 


TECHNIQUES, 

McGill Univ. Montreal (Quebec), Department of 
Civil Engineering and Applied Mechanics. 

S. K. Gupta, and S. I. Solomon. 

Water Resources Research, Vol 13, No 3, p 631- 
636, June 1977. 3 fig, 5 tab, 7 ref. NRC A-7832. 


Descriptors: *Model studies, *Hydrologic aspects, 
*Methodology, *Input-output analysis, *Canada, 
Hydrographs, Estimating, Analysis, Evaluation, 
Rating curves, Statistical methods, Mathematical 
models, Sediment transport, Runoff, Flow, 
Streamflow, Water balance, Numerical analysis, 
Calibrations, Hydrologic systems, Subsurface ru- 
noff, River basins, Sediment discharge, Systems 
analysis, Evaporation. 


Identifiers: *Ontario(Canada), Ungaged rivers. 


This is the third of a series of three papers describ- 
ing the methodology of development of a dis- 
tributed model for estimating runoff and sediment 
discharge of ungaged rivers. This paper compared, 
in detail, the results obtained in estimating flows 
and sediment discharged by means of the model at 
two stations with estimates of the same hydrolo- 
gyc characteristics obtained by means of other 
simpler techniques. The results of the comparison 
indicated improvement over the simpler 
techniques, the indication being that the applica- 
tion of the model is justified where a higher accu- 
racy of flow and sediment data is required or 
where lack of basic measurement data makes it im- 
possible to apply the simpler techniques. In cases 
when changes in land use-land cover are contem- 
plated and it is necessary to estimate the resulting 
modified hydrology, it seems advisable to apply 
the distributed model described in this series of 
papers. (See also W77-11218 and W77-11219) 
(Humphreys-ISWS) 

W77-11220 


REGIONALIZED DROUGHT FLOW HYDRO- 
GRAPHS FROM A MATURE GLACIATED 
PLATEAU, 

Cornell Univ., Ithaca, N. Y. School of Civil and 
Environmental Engineering 

For primary bibliographic entry see Field 2E. 
W77-11221 


THE CEQUEAU MODEL: DESCRIPTION AND 
EXAMPLES OF ITS USE IN PROBLEMS RE- 
LATED TO WATER RESOURCE MANAGE- 


MENT, 

National Inst. of Scientific Research, Quebec. 

R. Charbonneau, J-P. Fortin, and G. Morin. 
Hydrological Sciences Bulletin, Vol. 22, No. 1, p 
193-202, March 1977. 8 fig, 1 tab, 3 ref. 


Descriptors: *Model studies, *Mathematical 
models, *Watersheds(Basins), Runoff, Rainfall, 
Precipitation(Atmospheric), Meteorological data, 
Temperature, Evaporation, Evapotranspiration, 
Storage, Streamflow, Snow, Snowmelt, Reser- 
voirs, Hydrology. 

Identifiers: *Hydrophysiographic models. 


Because the CEQUEAU hydrophysiographic 
model is able to simulate natural or modified 
discharges simultaneously in time and space, it is 
suited to multiple applications. By using such a 
model, one can study the hydrological repercus- 
sions, all over a basin, resulting from natural or 
man-made modifications to its characteristics. For 
instance, the various effects originating from the 
site, type, and characteristics of intended dams 
(flood control, diversion, storage, etc.) can be 
simulated with satisfaction. Moreover, the model 
provides the basic hydrological data required for 
design purposes. The effect of deforestation on 
floods produced by snowmelt can be simulated at 
any point in a basin. Flood risk mapping is also an 
application for which the model can be very use- 
ful. (Sims-ISWS) 

W77-11239 


STATUS OF PROJECTS IN MINNESOTA, 
FISCAL YEARS 1976 AND 77. 

Geological Survey, St. Paul, Minn. Water 
Resources Div. 

For primary bibliographic entry see Field 9D. 
W77-11367 


CORRELATION CONSTRAINTS FOR 
GENERATING PR 
Geological Survey, Reston, Va. Water Resources 


Div.; and IBM Thomas J. Watson Research 


Center, Yorktow Heights, N.Y. 
N. C. Matalas, and J. R. Wallis. 
In: Mathematical Models in Hydrology, Vol 1; 
Proceedings of the Warwaw Symposium July 





1971: International Association of Hydrological 
Sciences Publication No 100, p 372-376, 1974. 1 
fig, 6 ref. 


Descriptors: *Streamflow, *Model studies, 
*Mathematical models, *Synthetic hydrology, 
Equations, Analytical techniques, Correlation 
analysis, Evaluation. 


A correlation matrix pertaining to sequences of 
flows for a set of sites must be positive definite in 
order to generate synthetic flows at the sites. 
Moreover, the correlations must satisfy a set of 
constraints that are consistent with the correlation 
structure of the multivariate generating process. 
The correlation constraints for lag-one Markov 
and fractional noise processes are derived. The 
constraints offer an additional criteria for choos- 

among generating processes. (Woodard- 


U 
W77-11385 


FREQUENCY DOMAIN ANALYSIS’ OF 
HYDROLOGICAL SYSTEMS WITH MONTHLY 
DATA, 

Universidad del Zulia, Maracaibo (Venezuela); 
and Geological Survey, Lakewood, Colo. Water 
Resources Div. 

I. Rodriguez-Iturbe, and C. F. Nordin. 

In: Mathematical Models in Hydrology, Vol 1; 
Proceedings of the Warsaw Symposium, July 
1971: International Association of Hydrological 
Sciences Publication No 100, p 343-354, 1974. 9 
fig, 2 tab, 12 ref. 


Descriptors: *Streamflow, ‘*Water yield, 
*Sediment yield, *Model studies, *Rio Grande 
River, New Mexico, Analytical techniques, Equa- 
tions, Data collections. 

Identifiers: *Linear autoregressive processes. 


Spectral and cross-spectral analyses are applied to 
monthly water-discharge and sediment-discharge 
records as exploratory tools for systems identifi- 
cation to suggest possible models for describing 
the interrelation of water and sediment discharges. 
Each series can be modelled separately by linear 
first-order autoregressive schemes, but considered 
as a system with water discharge as input and sedi- 
ment discharge as output, a second-order linear 
scheme is appropriate. The random component 
does not behave as white noise, but can be 
represented by a first-order Markov process. The 
vector process describing the system has the ad- 
vantage of providing a technique for bivariate 
simulation of the two series. (Woodard-USGS) 
W77-11386 


STOCHASTIC POINT-RAINFALL SIMULA- 

TION, 

Colorado State Univ., Fort Collins. Dept. of Civil 

Engineering; and Geological Survey, Menlo Park, 

Calif. Water Resources Div. 

P. Todorovic, and D. R. Dawdy. 

In: Mathematical Models in Hydrology, Vol 1; 
of the Warsaw Symposium, July 

1971: International Association of Hydrological 

Sciences Publication No 100, p 188-195, 1974. 2 

fig, 3 tab, 7 ref. 


Descriptors: *Model studies, *Rainfall-runoff 
relationships, *Streamflow, Small watersheds, 
Urban hydrology, Analytical techniques, Equa- 
tions, Stochastic processes. 


This model, which uses stochastic processes, can 
be used to study the distributions of number of 
storms and the amount of precipitation of storms 
in any arbitrary time period. The model can be 
used to simulate those critical storms desired for 
rainfall-runoff simulation studies for small 
watersheds, and in particular, for studies of urban 
ieieciegy. (Woodard-USGS) 

W77-11 
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AUTOCORRELATION CHARACTERISTICS OF 
HYDROMETEOROLOGICAL DATA OF THE 
UNITED STATES, 

Central and Southern Florida Flood Control Dis- 
trict, West Palm Beach. Resource Planning Dept. 
A. N. Shahane, D. Thomas, and P. Bock. 

Water Resources Research, Vol. 13, No. 1, p 93- 
100, February 1977. 4 fig, 7 tab, 15 ref. 


Descriptors: *Time series analysis, *Correlation 
analysis, *Meteorological data, Precipita- 
tion(Atmospheric), Runoff, Storage, Water vapor, 
Evapotranspiration, Spatial distribution, Analyti- 
cal techniques, Data peaceening. Weather data, 
Hydrologic data, Meteorology, Hydrology. 
Identifiers: *Correlation coefficients. 


Serial correlation coefficients for the 5 years mean 
monthly time series of precipitation, runoff, 
change in storage, atmospheric vapor divergence, 
and evapotranspiration were computed for 76 
small and 10 large combined drainage basins of the 
United States. An effort was made to explore first 
the characteristic behavior of these serial correla- 
tion numbers and then to compare their geographic 
distribution with physical factors. The results sug- 
gest that the geographic variation of these statisti- 
cal characteristics shows correspondence with 
waa factors. (Sims-ISWS) 
5 


HOURLY CUMULATIVE TOTALS OF RAIN- 
inate BLACK HILLS FLASH FLOOD JUNE 9- 
1 

National Weather Service, Rapid City, S.D. 

D. K. Halligan, and L. L. Longsdorf. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-256 087, 
Price codes: A02 in paper copy, A01 in microfiche. 
NOAA Technical Memorandum NWS CR-S59, 
April 1976. 17 p, 10 fig, 1 tab, 3 ref. 


Descriptors: *Flash floods, *Precipitation intensi- 
ty, *Rainfall, *South Dakota rain, Floods, Storms, 
Storm runoff, Storm water, Storm surge, 
Precipitation excess, Networks, Warning systems. 
Identifiers: *Hourly cumulative rainfall, *Black 
Hills, Bucket survey, Precipitation rates, Radar 
observations. 


Heavy rains over the East Central Black Hills area 
on the night of June 9, 1972, produced flood 
waters that grew into the greatest natural disaster 
in terms of human life in the history of South 
Dakota. As much as 15 inches of rain fell near the 
village of Nemo on Box Elder Creek and 14.5 
inches near Sheridan Lake, all within a period of 
less than five hours. Over an area of about 50 miles 
long and about 10 miles wide, the rainfall averaged 
4 times the 6-hour amounts that might be expected 
to occur once in a hundred years. Record floods 
were produced in the streams running eastward 
out of the Black Hills from Bear Butte Creek, 
which flowed through the City of Sturgis, to Grace 
Coolidge Creek, which emerged just east of the 
Mount Rushmore National Memorial. A careful 
and extensive survey was made from which 
several conclusions could be drawn. Steps were 
taken to improve the flash flood warning system 
for the Black Hills. A rain gage network of 30 ob- 
servers was established, and several recommenda- 
tions were made re; ing radar monitoring, flash 
flood alarms, self help networks, community ac- 
tion plans, and the need for communities to hold 
drills to assure operational readiness. (Roberts- 
ISWS) 

W77-10986 


A © COMPARISON OF ENVIRONMENTS OF 


0, RAIN FORESTS IN DOMINICA AND PUERTO 
RIC 

Army. Engineer Waterways Experiment Station, 
Vicksburg, Miss. 

For primary bibliographic entry see Field 2G. 


W77-10988 


STUDY OF A HEAVY PRECIPITATION OC- 
CURRENCE IN REDDING, CALIFORNIA, 
National Weather Service, Salt Lake City, Utah. 
Western Region. 

C. E. Fontana. 

NOAA Technical Memorandum NWS WR-123, 
June 1977. 21 p, 25 fig, 14 tab, 5 ref. 


Descriptors: *Thunderstorms, 
*Precipitation(Atmospheric), *Rain, Synoptic 
analysis, Oregon, *California, *Rainfall intensity. 
Identifiers: Synoptic patterns. 


On August 14 and 15, 1976, heavy thunderstorms 
moved through northern California. The heaviest 
area of precipitation was in the area west and 
north of Redding, California. The rain fell at such 
a rapid rate that normal drains could not handle the 
water, and several areas of the city received water 
and mud damage from the overflow. The Army 
Corps of Engineers findings showed rain amounts 
in excess of 8 inches, with rainfall rates of 2-1/2 
inches per hour. This paper discusses the synoptic 
pattern preceding and during the thunderstorms. 
The precipitation pattern is discussed, using the 
radar displays from the WSR-57 radars at Med- 
ford, Oregon and Sacramento, California. 
(NOAA) 

W77-11050 


GREAT LAKES ICE COVER, WINTER 1975-76, 
National Oceanic and Atmospheric Administra- 
tion, Boulder, Colo. Great Lakes Environmental 
Research Lab. 

For primary bibliographic entry see Field 2C. 
W77-11054 


POSSIBLE RAINFALL REDUCTION THROUGH 
REDUCED ane TEMPERATURES DUE 
TO OVERGRAZIN 

Tel-Aviv Univ. ened. Dept. of Environmental 
Sciences. 

J. Otterman. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as N75-28648, 
Price codes: A03 in paper copy, A01 in microfiche. 
NASA Goddard Space Flight Center, June 1975. 
(NASA-TM-X-70927) 43 p, 6 fig, 3 tab, 43 ref. 


Descriptors: *Rainfall intensity, *Soil tempera- 
ture, *Grazing, *Arid lands, *Vegetation effects, 
*Soil erosion, Air-earth interfaces, Albedo, Soil 
mechanics, Soil stability, Convection, Air circula- 
tion, Rainfall disposition, Local precipitation, 
Weather modification. 

Identifiers: *Overgrazing, Desertification, Plant 
debris. 


Overgrazing can initiate a desertification 
mechanism and thus cause reduced rainfall in 
many areas, including Mediterranean lands. Plant 
reduction in overgrazed areas causes soil instabili- 
ty and covering of plant debris with dust, resulting 
in a high area albedo. Trampling by grazing herds 
tends to bury the debris in such denuded areas, 
while the higher albedo reduces surface tempera- 
tures when compared to the vegetated regions 
under sun-illumined conditions. —— surface 
temperature result in di 
cloudiness and rainfall probability during weak 
meteorological disturbances. The resultant reduc- 
tions in land-sea daytime temperature differences 
caused decreased daytime circulation of thermally 
driven locl winds. The effect is a drop in localized 
spotty precipitation which is important in arid and 
semi-arid regions. It is suggested that the desertifi- 
cation of Mediterranean lands from the late 
prehistoric times was mainly due to overgrazing 
and its consequences. (Jahns-Arizona) 
W77-11114 
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ACIDITY IN RAINFALL, 

Argonne National Lab., ill. Radiological and En- 
vironmental Research Div. 

For primary bibliographic entry see Field SA. 
W77-11138 


DETERMINATION OF REGIONAL 
EVAPOTRANSPIRATION FROM UPPER AIR 
METEOROLOGICAL DATA, 

Cornell Univ., Ithaca, bs Y. School of Civil and 
Environmental E 

For primary bibliographic ¢ entry see Field 2D. 
W77-11211 


STORM DEPTH-AREA RELATIONS FROM 
DIGITIZED RADAR RETURNS, 

National Weather Service, Silver Spring, Md. Of- 
fice of Hydrology. 

R. H. Frederick, V. A. Myers, and E. P. Auciello. 
Water Resources Research, Vol. 13, No. 3, p 675- 
679, June 1977.7 fig, 16 ref. 


Descriptors: *Depth-area curves, *Rainfall 
disposition, *Remote sensing, *Rainfall, Storms, 
Radar, Rainfall intensity, Rates, Frequency, 
Frequency analysis, Analysis, Data processing, 
Duration curves. 


The point-derived precipitation frequency values 
depicted on maps must be converted to areal 
values for engineering and design work. Sparsity 
of data for quantifying this relation will be over- 
come as the National Weather Service (NWS) im- 
plements its program to digitize radar return at its 
primary radar sites. A prototype project converted 
digitized radar data to precipitation. By averaging 
precipitation thus derived over discrete area sizes, 
depth-area reduction curves were derived. Whle 
the data sample was limited, the prototype can be 
applied to the expected accumulation of data from 
the future NWS operational program. A sample of 
digitized radar data of the type expected to be 
available from operational radars was processed to 
depth-area reduction curves. Digital radar data can 
be expected to provide both spatial resolution and 
geographical coverage far in excess of coverage 
from dense network gage data. It appears to be 
feasible to develop depth-area reduction curves of 
this type separately for different climatic regions 
of the country after a few years’ accmulation of 
digitized radar data, in spite of the inherent lesser 
absolute accuracy of radar precipitation measure- 
ments as com to gage measurements. 
(Humphreys-ISWS) 
W77-11226 


2C. Snow, Ice, and Frost 


A METHOD FOR CUTTING AND PREPARING 
THIN SECTIONS OF FROZEN SOILS, 

Alaska Univ., College. Geophysical Inst. 

T.E. Osterkamp. 

Journal of Glaciology, Vol. 18, No. 78, p 143-144, 
1977. 3 ref. 


Descriptors: *Frozen soils, *Laboratory equip- 
ment, *Equipment, Ice, Permafrost, Soils, Frozen 
ground, Laboratory tests, Photography, Analyti- 
cal techniques, Frost, Frost heaving. 

Identifiers: Thin sections, Soil cutting. 


A diamond wire saw was modified for cutting thin 
sections of frozen soil, and suitable operating con- 
ditions were determined experimentally. It was 
found that a lubricated wire, 0.34 mm in diameter, 
operated at cutting velocities of 100-300 mm/s and 
cutting forces 0.02-0.1 kg produced smooth cut 
surfaces on thin sections 0.4-0.5 mm in thickness. 
The temperature and wire size were not critical 
operating parameters, and the wire tensions 
recommended by the manufacturer were satisfac- 
tory. A method of mounting the thin sections also 
was described. (Sims-ISWS) 

W77-10802 





Field 2—WATER CYCLE 
Group 2C—Snow, Ice, and Frost 


AN INTEGRATED APPROACH TO THE 
REMOTE SENSING OF FLOATING ICE, 
Geological Survey, Tacoma, Wash. Water 
Resources Div. 

W. J. Campbell, R. O. Ramseier, W. F. Weeks, and 
P. Gloersen. 

In: Proceedings of the XXVI International As- 
tronautical Congress, held in Lisbon, Portugal, 
September 1975: Published by Pergamon Press, 
New York, New York, p 445-487, 1976. 24 fig, 2 
tab, 63 ref. 


Descriptors: *Remote sensing, *Sea ice, *Iced 
lakes, *Aerial photography, *Microwaves, Satel- 
lites(Artificial), Analytical techniques, Instrumen- 
tation, Radar, Evaluation, Tracking techniques. 
Identifiers: *Floating ice. 


. The current increase of scientific interest in all 
forms of floating ice - sea ice, lake ice, river ice, 
ice shelves and icebergs - has occurred during a 
time of rapid evolution of both remote-sensing 
platforms and sensors. The application of these 
new research tools to ice studies has generally 
been both piecemeal and sporadic. Remote- 
sensing requirements for floating-ice studies are 
given, and capabilities of various existing and fu- 
ture sensors and sensor combinations in meeting 
these requirements are discussed. Desirable future 
sensors also are discussed from both the research 
and operational points of view. (Woodard-USGS) 
W77-10866 


ENVIRONMENTAL STUDIES OF AN ARCTIC 
ESTUARINE SYSTEM - FINAL REPORT. 

Alaska Univ., College. Inst. of Marine Science. 
For primary bibliographic entry see Field 2L. 
W77-10893 


FAST ICE ON THE NORTHERN COAST OF 
ALASKA, 

Alaska Univ., Inst. of Marine Science. 

T. E. Osterkamp, and R. D. Seifert. 

In: Environmental Studies of an Arctic Estuarine 
System, Environmental Protection Agency 
Ecological Research Series No. EPA-660/3-75- 
026, June 1975. p 225-232, 4 fig, 9 ref. Grant 
R801124-03. 


Descriptors: *Ice cover, *Resources development, 


*Baseline studies, *Environmental effects, 
Alaska. 
Identifiers: *Outer Continental Shelf, Beaufort 


Sea, *Fast ice, Seaice, Colville River estuary. 


Observations indicate that extensive areas of fast 
ice exist along the northern coast of Alaska each 
year. The extension of this ice seaward appears to 
be governed by several factors - including the 
presence of offshore islands, water depth, storms, 
and the presence of large grounded ice islands. 
These factors usually limit the seaward boundary 
of the fast ice to a distance of 10 to 15 km from the 
coastline between Barrow and Flaxman Island and 
much less than this from Camden Bay eastward to 
Herschel Island. The cores from the fast ice cover 
were sea ice except for those cores taken from the 
Colville River estuary which contained brackish 
ice. All ice cores taken from areas other than Har- 
rison Bay were sea ice. Therefore, it is expected 
that the shore-fast ice on the north slope of Alaska 
is primarily sea ice. (See also W77-10893) (Sinha- 
OEIS) 

W77-10898 


SEASONAL VARIATION IN THE NUTRIENT 
CHEMISTRY AND CONSERVATIVE CON- 
STITUENTS IN COASTAL ALASKAN BEAU- 
FORT SEA WATERS, 

Alaska Univ., College. Inst. of Marine Science. 
For primary bibliographic entry see Field 2L. 
W77-10899 


ON THE USE OF MICROWAVE RADIATION 
FOR GREAT LAKES ICE SURVEILLANCE, 
National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, Mich. Great Lakes Environmen- 
tal Research Lab. 

B. B. Hagman. 

NOAA Technical Memorandum ERL GLERL-13, 
May 1976. 15 p, 2 tab, 3 fig, 11 ref. Also as; 
GLERL Contribution No. 92. 


Descriptors: *Great Lakes, *Ice cover, *Remote 
sensing, Lake ice, Surveys, "Radar, Monitoring. 
Identifiers: *Microwave radiation. 


With the desire to extend the Great Lakes shipping 
season to year-round operation comes the need for 
up-to-date information on ice conditions. One 
method being investigated uses microwave (radar) 
remote sensing for ice surveillance. Microwave 
systems are advantageous because they can 
penetrate cloud cover, operate day or night, and 
provide greater areal coverage at aircraft altitudes 
than can optical systems. For ice surveillance, 
radar ‘sees’ a world of edges and interfaces that 
correspond (in gray tones) to relative amounts of 
backscattered radiation. Radar has been shown ef- 
fective in classifying certain ice types, conditions. 
and features, and for ai ships in ice-covered 
waters or during severe weather.(NOAA) . 
W77-11052 


GREAT LAKES ICE COVER, WINTER 1975-76, 
National Oceanic and Atmospheric Administra- 
tion, Boulder, Colo. Great Lakes Environmental 
Research Lab. 

G. A. Leshkevich. 

NOAA Technical Memorandum ERL GLERL-12, 
June 1977. 38 p, 25 fig, 2 ref. Also as GLERL Con- 
tribution No. 104. 


Descriptors: *Ice cover, ‘*Great Lakes, 
*Meteorological data, Lake ice, Weather data, 
Water temperature. 


Identifiers: *Freezeups. 


From ice-cover data received at the Great Lakes 
Environmental Research Laboratory during the 
past winter, 19 composite ice charts were 
produced to illustrate estimated ice distributions 
and concentrations on the Great Lakes at weekly 
intervals from mid-December 1975 through mid- 
April 1976 According to the definitions of mild, 
normal, and severe winters set forth by Rondy 
(1971), freezing degree-day accumulations indicate 
that the 1975-76 winter was normal for all lakes. 
Skim ice was reported during late November. 
Responding to lower average weekly tempera- 
tures, ice growth continued during the week end- 
ing 21 December. During the next 2 weeks slightly 
warmer temperatures retarded ice growth. Ice 
growth increased substantially during the week 
ending 11 January and ice covers increased 
reaching their maximum extents during early 

February on all lakes except Lake Superior, Powe 
it reached maximum near mid-March. Warmer 
temperatures during the week ending 15 February 
started the period of ice deterioration on the 
southern portion of the Great Lakes. On the 
northern portion of the lakes ice cover continued 
to grow or remain relatively stable until the week 
ending 21 March, when warmer temperatures 
started ice deterioration. Last reports of signifi- 
cant ice on the northern lakes came near mid- 


ARCTIC CONTINENTAL SHELF PROCESSES 
AND MORPHOLOGY RELATED TO SEA ICE 
ZONATION, BEAUFORT SEA, ALASKA, 
Geological Survey, Menlo Park, Calif. Geologic 
Div. 

E. Reimnitz, L. Toimil, and P. Barnes. 

AIDJEX Bulletin No 36, Washington University 
Division of Marine Resources, p 15-64, May 1977. 
19 fig, 36 ref. 





Descriptors: *Sea ice, *Arctic, *Continental shelf, 
*Alaska, Ice, Movement, Sublimation, Ablation, 
Sediments, Ice-water interfaces, Shoals, Coasts, 
Remote _ sensing, Satellites(Artificial), Aerial 
photography. 

Identifiers: *Beaufort Sea(Alaska), Sea ice zona- 
tion. 


Landsat-a-1 and NOAA satellite images for winter 
1972-73 and ice seafloor data from several sources 
were used to study sea ice zonation and dynamics 
and their relation to bottom morphology and 
geology on the Beaufort Sea continental shelf of 
arctic Alaska. In early winter the location of the 
boundary between undeformed fast ice and the 
westward drifting pack ice of the Pacific Gyre is 
controlled by major coastal promontories. 
Pronounced linear pressure ridges, shear ridges, 
and hummock fields form along this boundary and 
are stabilized by grounding, generally between the 
10 m and 20 m isobaths. Slippage along this boun- 
occurs intermittently at or seaward of the 
grounded ridges, forming new grounded ridges in a 
widening zone, the stamukhi zone, which by late 
winter extends out to the 40 m isobath. Between 
intermittent events along the stamukhi zone, pack 
ice drift and slippage are continuous along the 
shelf edge, at average rates of 3-10 km per day. A 
causal relation is seen between the spatial distribu- 
tion of major ice ridge systems and offshore shoals 
downdrift of major coastal promontories. The 
shoals appear to have migrated shoreward under 
the influence of ice up to 40 m in the last 25 years. 
(Woodard-USGS) 
W77-11383 


2D. Evaporation and Transpiration 


SAP STREAM VELOCITY AS AN INDICATOR 
OF THE TRANSPIRATIONAL PROCESS, 
Ceskoslovenska Akademie Ved, Prague. Inst. of 
Hydrodynamics. 

J. Balek, and O. Pavlik. 

Journal of Hydrology, Vol. 34, No. 1/2, p 193-200, 
July 1977. 4 fig, 6 ref. 


Descriptors: ‘*Transpiration, *Meteorological 
data, *Temperature, Water circulation, Radiation, 
Pressure, Rainfall, Heat flow, Foreign countries, 
Foreign research. 

Identifiers: *Czechoslovakia, *Sap stream 
velocity, *Transpiration process, Spruce trees, In- 
dependent variables, Net radiation, Poplar trees, 
Transpiration variability indicator. 


Continuous long-term measurements of the spruce 
sap stream velocity and meteorological 
phenomena observed in the Sumava region, 
Czechoslovakia, indicated two different relation- 
ships between sap stream velocity as a dependent 
variable and meteorological factors as indepen- 
dent variables. For mean daily temperatures above 
6 C, the net radiation was found to be the most 
decisive factor; while for the temperatures below 6 
C, the duration of rainfall during each particular 
day was found to be the most significant. Com- 
parative results for the popular tree were pro- 
vided. The results served as a transpiration varia- 
bility indicator for the water balance circulation. 
(Roberts-ISWS) 

W77-10976 


EFFECT OF ABSCISIC ACID ON THE TRANS- 
PIRATION OF ZEA MAYS UNDER DIFFERENT 
LEVELS OF SOIL WATER POTENTIAL, 

Ain Shams Univ., Cairo (Egypt). Dept. of Soils. 

M. Talha, and F. Reda. 

Egyp tian Journal of Soil Science, Vol 16, No 1, p 
1 Bt 19, 1976. 2 fig, 10 ref. 


Descriptors: *Transpiration, *Corn(Field), *Soil 
water, *Crop response, Soil moisture, Available 


water, Soil-water-plant ine alt Transpira- 
tion control, Planting managem 
Identifiers: sAbecine acid, Soil iia potential. 











Growth chamber experiments on corn (Zea mays) 
were conducted to study the effects of exogenous 
abscisic acid (ABA) and soil water potential on 
transpiration from intact leaves. There was a con- 
sistent decline in the transpiration rate as soil 
water potential decreased, a response which was 
intensified by ABA application. Exogenous appli- 
cation of different concentrations of ABA reduced 
transpiration more at low levels of soil water 
potential. At levels, the endogenous ABA was 
increased greatly; thus, exogenous ABA applica- 
tion did not further affect the transpiration rate. 
Transpiration was decreased for leaves grown 
under relatively high soil water potential (-5 bar) 
when sprayed with ABA. Rate of transpiration at 
this potential was approximately half that of the 
control, with a 60% depletion of available soil 
moisture. Results indicate that ABA could be used 
as an antitranspirant agent under certain soil water 
potentials. (Jahns-Arizona) 

W77-11094 


ASSESSMENT OF WATER LOSS PATTERNS 
WITH MICROLYSIMETERS, 

Agricultural Research Service, University Park. 
Pa. Northeast Watershed Research Center. 

A. S. Rogowski, and E. L. Jacoby, Jr. 

Agronomy Journal, Vol. 69, No. 3, p 419-424, 
May-June 1977. 5 fig, 3 tab, 4 ref. 


Descriptors: *Evapotranspiration, *Lysimeters, 
*Soil water, *Water loss, Soil water movement, 
Measurement, On-site tests, Laboratory tests, 
Nuclear moisture meters, Model studies. 
Identifiers: *Microlysimeters. 


In order to develop a practical method of evaluat- 
ing evapotranspiration (ET) in the field, portable 
cylindrical grass-growing lysimeters were con- 
structed and tested on a 58-ha watershed. A 
laboratory check indicated there was no loss of 
flow continuity with periodic lysimeter removal at 
high soil water levels. A field check proved feasi- 
bility for field use and indicated no significant dif- 
ferences in ET between different segments of a 
small study area. The watershed study also in- 
cluded gamma-probe measurements and ET pre- 
dictions with a Blackland ET model. A number of 
strategically placed microlysimeters may estimate 
an ET component over a larger area as long as the 
predominant rooting depth is about 30 cm. Only 
very stony and wooded sites presented ET estima- 
tion problems for any of the three methods. 
(Jahns-Arizona) 

W77-11115 


CALCULATING POTENTIAL AND ACTUAL 
EVAPORATION FROM A BARE SOIL SUR- 
FACE BY SIMULATION OF CONCURRENT 
FLOW OF WATER AND HEAT, 
Texas A and M Univ., College Station. Dept. of 
Soil and Crop Sciences. 
C. H. M. van Bavel, and D. I. Hillel. 

icultural Meteorology, Vol. 17, No. 6, p 453- 
476, December 1976. 9 fig, 5 tab, 25 ref. 


Descriptors: *Evaporation, *Mathematical 
models, *Soil d ics, *Flow characteristics, 
*Soil surfaces, Soil profiles, Soil water movement, 
Heat flow, Heat transfer, Soil properties, 
Moisture content, Weather data, Albedo. 
Identifiers: *Bare soil. 


A numerical method is presented for estimating 
the instantaneous evaporation rate from bare soil, 
regardless of wetness, using standard weather data 
and physical characteristics of the soil profile. 
Potential evaporation is calculated by combining 
the surface-energy balance of a bare soil and the 
transport of heat and water in both the atmospher- 
ic boundary layer and in the soil. This dynamic 
model accounts for soil properties and changes as 
——, roceeds, as well as reflecting the 

ace properties and atmospheric sta- 
bility. Results indicate that soil heat flux and sur- 
face emittance may vary enough with soil water 


content to make the concept of potential evapora- 
tion imprecise. However, differences are not great 
enough to invalidate the simpler combination or 
energy balance formulas in which surface albedo 
and roughness are the only non-climatic parame- 
ters. The method is especially useful in simulating 
the evaporation process from drying surfaces. 
Results support the existence of separaie potential 
and falling rate stages of evaporation but not a 
third, constant rate stage. Transition between the 
e stages is described. (Jahns-Arizona) 


DETERMINATION OF REGIONAL 
EVAPOTRANSPIRATION FROM UPPER AIR 
METEOROLOGICAL DATA 


Cornell Univ., Ithaca, N.Y. ‘School of Civil and 
Environmental Engineering. 

J. A. Mawdsley, and W. Brutsaert. 

Water Resources Research, Vol 13, No 3, p 539- 
548, June 1977. 6 fig, 7 tab, 27 ref, 1 append. NSF 
GA-42569. 


Descriptors: *Evapotranspiration, Model studies, 
*Estimating, *Nebraska, *Iowa, Mathematical 
models, Atmosphere, Weather data, Meteorologi- 
cal data, Hydrologic aspects, Boundary processes, 
Boundary layers, Evaporation, Equations, Data 
processing, Analysis, Theoretical analysis, 
Analytical techniques, Watersheds(Basins), Cor- 
relation analysis, Monthly. 


A procedure, recently proposed by the authors to 
calculate actual evapotranspiration on the basis of 
parameterization of the atmospheric boundary 
layer, was applied for the period April 
November 1969-1972 with upper air (’rawinsonde’) 
meteorological data from Omaha, Nebraska. The 
accuracy of the 1-day, 3-day, weekly, and monthly 
evapotranspiration totals was assessed by compar- 
ing them to evapotranspiration data estimated by a 
suitable adjustment of potential evapotranspira- 
tion from a nearby catchment in the Treynor 
basins. Several alternative methods for determin- 
ing the height of the boundary layer and the wind 
speed at the top of the boundary layer were used: 
as a result, seven variations of the basic procedure 
were tested. The similarity functions for water 
vapor D were found to be smaller than the cor- 
responding functions for sensible heat C, not equal 
as was assumed previously. Difficulties were en- 
countered, since published upper air humidity data 
were in error: nevertheless, the method was suc- 
cessful on a monthly basis with a correlation coef- 
ficient of the order of 0.83, but far less successful 
on a daily basis. The recommeded version of the 
method used the height of the temperature inver- 
sion as an estimate of the boundary layer height 
and the measured wind as the estimate of the 
boundary layer height and the measured wind as 
the estimate of the wind speed at the top of the 
boundary layer. (See also W77-04771) 
(Humphreys-ISWS) 

W77-11211 


EVAPORATION AND SALT MOVEMENT IN 
SOILS IN THE PRESENCE OF WATER TABLE, 
Alexandria Univ., Alexandria (Egypt). Dept. of 
Soils and Water Science. 

F. A. Hassan, and A. Sh. Ghaibeh. 

Soil Science Society of America Journal, Vol. 41, 
No. 3, p 470-478, May-June 1977. 8 fig, 3 tab, 6 ref. 


Descriptors: *Soil moisture, *Evaporation, *Salts, 
Soil water, Soil water movement, Model studies, 
Mathematical models, Laboratory tests, Loam, 
Clays, Foreign countries, Soils, Foreign research, 
Profiles, Soil profiles, Moisture tension, Hydrau- 
lic conductivity, Tensiometers, Soil physics, Soil 
science. 
Identifiers: 
Salt profiles. 


*Evaporation rates, *Syria, *Egypt, 


Evaporation from homogeneous and stratified 
columns, in the presence of shallow water table, at 
steady-state, was examined. Soils from Syria and 





WATER CYCLE—Field 2 


Evaporation and Transpiration—Group 2D 


Egypt were used. The hydraulic conductivity- 
moisture tension curves of the soils were deter- 
mined and were fitted to smooth curves 
represented by Gardner’s empirical formula. Solu- 
tions obtained by Gardner for the steady flow 
equations were modified for the boundary condi- 
tions of the top and bottom layers, and then the 
solutions were reduced to a dimensionless form 
with two variables, the relative flux density and 
the relative tension at the interface. The resulting 
equations were used to calculate the evaporation 
rates. Salt profiles near the surface, at different 
evaporation rates, also were studied. In case of 
homogeneous soil columns, the calculated values 
gave close estimates of the measured evaporation 
rates. However, the ratio of the calculated to mea- 
sured rates was 1.3 to 1.6 for stratified columns. 
The salt profiles in the top dry layer indicated the 
polyphasic nature of water movement in the top 
zone. The observed increase in the dispersion 
coefficient with the solution velocity was more 
pronounced in soils of wider range of pore size. 
(Sims-ISWS) 

W77-11231 


EVAPORATION AND RADIATION MEASURE- 
MENTS AT SALTON SEA, CALIFORNIA, 
Geological Survey, Bay St. Louis, Miss. Water 
Resources Div. 

A. M. Sturrock, Jr. 

Open-file report 77-74, March 1977. 42 p, 4 fig, 8 
tab, 11 ref. 


Descriptors: *Evaporation, ‘*Saline water, 
*Energy budget, *Mass transfer, *Hydrologic 
budget, Analytical techniques, Radiation, Vapor 
pressure, Wind velocity, Temperature, Heat 
transfer, Reservoir evaporation, California. 
Identifiers: *Salton Sea(Calif), *Cummings radia- 
tion integrator, Flat-plate radiometer, Mass 
transfer coefficients, Thermal surveys areal varia- 
tion, Seasonal bias. 


Evaporation from the Salton Sea, Calif., was com- 
puted for a 539-day period between July 14, 1967, 
and January 2, 1969, by use of energy-budget, 
mass-transfer, and water budget methods. The 
total evaporation computed by the three methods 
agreed within 5 percent: The values of heat 
transfer to and from the bed were used in the ener- 
gy-budget computations. Monthly evaporation 
computed by the energy-budget method for 1968 
showed that the Salton Sea exhibited a double 
wave evaporation similar to that of oceans in the 
same latitude. Weekly and montly comparisons 
were made to determine if radiation measured by 
the flat-plate radiometer is seasonally biased. 
These comparisons indicate that the measure- 
ments of radiation by the flat-plate radiometer are 
not seasonally biased, and that the Cummings 
Radiation Integrator gives reliable measurements 
of radiation for periods as short as 1 week. An em- 
pirical mass-transfer coefficient, N, as determined 
from energy-budget measurements. The value of 
this coefficient to give evaporation in inches per 
day is 0.00245 when the windspeed is expressed in 
miles per hour and the vapor pressure expressed in 
millibars. (Woodard-USGS) 

W77-11365 


MOISTURE RELATIONSHIPS IN TWELVE 
NORTHERN DESERT SHRUB COMMUNITIES 
NEAR GRAND JUNCTION, COLORADO, 
Geological Survey, Lakewood, Colo. Water 
Resources Div. 

F. A. Branson, R. F. Miller, and I. S. M 

Ecology, Vol 57, No 6, p 1104-1124, Autumn 1976. 
22 fig, 1 tab, 53 ref. 


Descriptors: 
*Shrub, 


*Soil-water-plant 
*Evapotranspiration, 


relationships, 
*Arid climates, 


*Colorado, Plant growth, Phenology. 
Identifiers: *Internal-plant stress, *Soil-moisture 
stress, Soil salinity, Leaf persistence. 





Field 2—WATER CYCLE 
Group 2D—Evaporation and Transpiration 


Moisture relationship within plants and associated 
soils of 12 plant communities throughout the grow- 
ing season near Grand Junction, Colo., were stu- 
died. Minimum internal-plant stresses were similar 
for all species but maximum values differed 
greatly. Maximum plant stress values ranged from 
103 bars for Atriplex nuttallii to only 40 bars for 
Chrysothamnus nauseosus. Internal-plant stresses 
were closely related to minimum soil-moisture 
stresses found within soil profiles at the time of 
sampling. Similar close relationships were found 
between internal-plant stress and quantities of 
moisture stored in soils. Most correlation coeffi- 
cients for internal-plant stress and atmospheric 
variables were low and _ nonsignificant. 
Evapotranspiration was significantly related to 
percent live plant cover. The results show that in- 
ternal-plant stress could be used to obtain esti- 
mates of soil-moisture stress and soil-moisture 
storage. (Woodard-USGS) 

W77-11384 


EVALUATION OF RESISTANCE AND MASS 
TRANSPORT EV. SPIRATION 
MODELS REQUIRING CANOPY TEMPERA- 
TURE DATA, 

Nebraska Univ., Lincoln. Dept. of Agricultural 
Engineering; and Nebraska Univ., Lincoln. Inst. 
of Agricultural and Natural Resources. 

B. L. Blad, and N. J. Rosenberg. 

Agronomy Journal, Vol 68, No 5, p 764-769, Sep- 
tember-October 1976. 9 fig, 19 ref. 


Descriptors: Alfalfa, Satellites, *Canopy, 
*Temperature, *Evapotranspiration, Hydrology, 
Water management(Applied), *Model studies, 
Subsurface irrigation, Remote sensing, Advection. 
Identifiers: Thermal scanners, Crop canopy, Ir- 
rigation scheduling. 


The increasing use of thermal scanners on aircraft 
and satellites makes it likely that data on surface 
temperature for large areas will become routinely 
available. If reliable evapotranspiration methods 
which incorporates surface temperature data can 
be developed, an important tool for research and 
application in hydrology, in irrigation scheduling, 
and in other water management procedures will 
result. A ‘resistance model’ which stems from the 
work of Brown and Rosenberg and a mass trans- 
port (Daltonian) model for estimating evapotrans- 
piration (ET) were tested on large fields of natu- 
rally subirrigated alfalfa. Both models make use of 
crop canopy temperature data. Temperature data 
were obtained with an IR thermometer and with 
leaf thermocouples. A Bowen ratio-energy balance 
(BREB) model, adjusted to account for underesti- 
mation of ET during periods of strong on 
heat advection, was used as the standard again 

which the resistance and mass transport power 
were compared. Daily estimates by the resistance 
model were within 10% of estimates made by the 
BREB model. Daily estimates by the mass trans- 
port model did not agree quite as well. Per- 
formance was good on clear and cloudy days and 
also during periods of nonadvection of sensible 
heat. The performance of the mass transport and 
resistance models was less satisfactory for estima- 
tion of fluxes of latent heat for short term (15 min) 
periods. Both models tended to overestimate at 
low LE fluxes. (Skogerboe-Coloado State) 
W77-11396 


2E. Streamflow and Runoff 


THE ARNO RIVER MODEL PROBLEMS, 
METHODOLOGIES AND TECHNIQUES, 

Centro di Ricerca IBM di Pisa (Italy). 

For primary bibliographic entry see Field 2A. 
W77-10809 


A CATCHMENT SIMULATION MODEL 
DEVELOPED FOR URBAN AND URBANISING 
CATCHMFNTS WITH PARTICULAR 


REFERENCE TO THE USE OF AUTOMATIC 
OPTIMIZATION TECHNIQUES, 
pig corte Water Authority(England). 


os pieoniinas of the IFIP Working Conference 
on Computer Simulation of Water Resources 
Systems. G. Vansteenkiste (Ed.), Ghent, Belgium, 
July 30-Aug 2, 1974. American Elsevier Publishing 
Company, Inc., New York, N.Y., p 209-218, 1975. 
5 fig, 2 tab, 18 ref. 


Descriptors: *Urban hydrology, *Simulation anal- 
ysis, *Optimization, *Watersheds(Basins), 
Design, Stemflow, Methodology, Mathematical 
models, Urban runoff , Rural areas, Water quality, 
Water storage, Equations, Systems analysis. 
Identifiers: England. 


Described is a part of a study undertaken at Bir- 

University, England to develop a readily 
usable design method for modeling the changes in 
streamflow regime produced by urbanization. 
Considered is the structure and development of a 
simulation model for use in an urban environment, 
with particular reference to the use of automatic 
techniques for the optimization of the model 
parameters. The article discusses the model 
requirements, the model structure in terms of 
urban and rural runoff simulation and model flexi- 
bility, model optimization trials, and model tests 
made on the River Rea in Birmi subrubs and 
the Crawters Brook catchment in Crawley, Sus- 
sex. Several of the shortcomings of the optimiza- 
tion methods are outlined, with reference to ways 
of overcoming them. Results of the use of the op- 
timized model on the two British catchments are 
briefly shown. (See also W77-10806) (Bell-Cornell) 

23 


RESERVOIRS WITH SEASONALLY VARYING 
MARKOVIAN INFLOWS, AND THEIR FIRST 
PASSAGE TIMES, 

E. H. Lloyd. 

Research Report RR-77-4, International Institute 
for Applied Systems Analysis, Laxenburg, Aus- 
tria, March 1977. 46 p, 14 ref. 


Descriptors: *Reservoirs, *Behavior, *Inflow, 
*Stochastic processes, *Markov processes, Proba- 
bility, Seasonal, Equations, Mathematical models, 
Systems analysis. 

Identifiers: *Markov chains, *First passage times. 


In building a realistic mathematical model of a 
reservoir, a vital component is that which 
describes the time-dependence of the inflowing 
water. This must exhibit the seasonal variations, 
as well as the chance fluctuations and the 
‘persistence’ structure, that are observed in natu- 
ral geophysical phenomena. Herein, the work is in 
terms of discrete time units of arbitrary brevity, 
conventionally called ‘seasons,’ and in discrete 
units of water quantity; approximated are 
seasonally varying stochastic and autocorrelation 
behavior of the inflow by representing it as a 
seasonal lag-one Markov chain. The properties of 
such chains are described and examples are pro- 
vided of explicitly formulated matrix models 
where expressions are directly in terms of flow 
distributions and autocorrelations. The major part 
of the paper considers the problem of obtaining 
the probability distributions of recurrence times 
and first passage times in such chains. Results are 
obtained both explicity and in terms of probability 
generating functions. The methods used are 
generalizations of the classical renewal theory and 
of a technique known in random walk theory as 
the absorbing state method. The paper closes with 
a brief resume of stochastic reservoir theory. It is 
shown that when the inflow process is a seasonal 
Markov chain of the type described, then, subject 
to reasonable restrictions on management policy, 
the sequence of pairs forms a seasonal lag-one 
vector Markov chain to which the main results of 
the paper may be applied to obtain recurrence 
times and first passage times for the reservoir con- 
tents. (Bell-Cornell) 
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THE BIG THOMPSON RIVER FLOOD OF JULY 
31-AUGUST 1, 1976, LARIMER COUNTY, 
COLORADO, 
Geological Survey, Lakewood, Colo. Water 
Resources Div.; and Colorado Water Conserva- 
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partment of Natural Resources Flood Information 
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raphy, Flood profiles, Flood peak, Aerial photog- 


raphy. 
Identifiers: *Big Thompson River(Colo). 


As much as 12 inches (305 millimeters) of rain fell 
on the Big Thompson River basin, a favorite 
summer-home and vacation area in Colorado, dur- 
ing the evening of July 31, 1976, causing a 
devastating flood on the Big Thompson River and 
its tributaries between Estes Park and Loveland, 
Colo. At the latest count (October 1976), Larimer 
County officials reported 139 persons lost their 
lives, with 5 still reported missing, and property 
damage of $16.5 million. Descriptions of the storm 
and flood, peak discharges, flood elevations, 
photographs of flooded areas, and aerial photo- 
graphs of the Big Thompson and the North Fork 
Big Thompson Rivers, outlining inundated areas, 
are included in this report to assist public officials 
and private citizens in planning for reconstruction 
of the roads, homes, and vacation areas in the Big 
Thompson River basin. (Woodard-USGS) 
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STREAMFLOW TRANSMISSION LOSSES IN 
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Geological Survey, Lawrence, Kans. 
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INTEGRATED AUTOMATIC WATER SAMPLE 
COLLECTION SYSTEM, 

Michigan State Univ., East Lansing. Dept. of 
Electrical Engineering and Systems Science. 
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HOURLY CUMULATIVE TOTALS OF RAIN- 
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10, 1976, 

National Weather Service, Rapid City, S.D. 
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ISOCHRONES OF TRAVEL TIME AND DIS- 
TRIBUTION OF FLOOD STORAGE FROM A 
TRACER STUDY ON A SMALL WATERSHED, 
New South Wales Univ., Kensington (Australia). 
School of Civil Engineering. 
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REGIONALIZED DROUGHT FLOW HYDRO- 
GRAPHS FROM A MATURE GLACIATED 
PLATEAU, 
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Environmental Engineering. 
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Identifiers: *Finger Lakes basins(NY). 


The drought or base flow characteristics of six 
basins in the Finger Lakes region were obtained by 
eensidering for each available record the lower en- 
velope of dQ/dt as a function of Q, where Q is the 
flow rate. The procedure avoids the uncertainty 
regarding a proper time reference after each rain- 
fall event, and it eliminates the effects of 
evapotranspiration. The results suggested that 
among several expressions, Boussinesq’s non- 
linear solution of free surface groundwater flow is 
suited best to parameterize the observed hydro- 
graphs. The obtained parameters can be related to 
the basin characteristics, namely, drainage area 
and the total stream length, in accordance with 
relationships derived on the basis of the Dupuit- 
Boussinesq aquifer model. The result allowed the 
determination of drought flow eters for 

r 7 '. within the region. (Humphreys-ISWS) 
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Hull Univ. (England). Dept. of Geography. 
For primary bibliographic entry see Field 4A. 
W77-11225 


THE CEQUEAU MODEL: DESCRIPTION AND 
EXAMPLES OF ITS USE IN PROBLEMS RE- 
LATED TO WATER RESOURCE MANAGE- 


MENT, 

National Inst. of Scientific Research, Quebec. 
For primary bibliographic entry see Field 2A. 
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WATER-MANAGEMENT MODEL IN FLORIDA 
FROM LANDSAT-1 DATA, 

Geological Survey, Tampa, Fla.; Geological Sur- 
vey, Miami, Fla. Water Resources Div.; and 
Bendix Aerospace Systems Div., Ann Arbor, 
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Geological Survey, Reston, Va. Water Resources 
Div.; and IBM Thomas J. Watson Research 
Center, Yorktow Heights, N.Y. 

For primary bibliographic entry see Field 2A. 
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FREQUENCY DOMAIN ANALYSIS OF 
n> ge game SYSTEMS WITH MONTHLY 
Universidad del Zulia, Maracaibo (Venezuela); 
and Geological Survey, Lakewood, Colo. Water 
Resources Div. 

For primary bibliographic entry see Field 2A. 
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= 'HASTIC POINT-RAINFALL SIMULA- 
TION, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering; and Geological Survey, Menlo Park, 
Calif. Water Resources Div. 

For primary bibliographic entry see Field 2A. 
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PREDICTION MODELS FOR MONTHLY RU- 
FF 
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Regional Engineering Coll., Rourkela (India). 
For primary bibliographic entry see Field 4A. 
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MASS TRANSFER STUDIES IN SORBING 
POROUS MEDIA I. ANALYTICAL SOLUTIONS, 
New Mexico State Univ., University Park. Dept. 
of Agronomy. 

For primary bibliographic entry see Field 2G. 
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BILITY OF SURFACE-AND GROUNDWATER 
OF A GRABEN IN THE ARID SOUTHWEST OF 
THE UNITED STATES. 

Maine Univ., Orono. Dept. of Civil 

For primary bibliographic entry see Field 4B. 
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THEORETICAL ANALYSIS OF FLUID FLOW 
AND ENERGY TRANSPORT IN HYDROTHER- 
MAL SYSTEMS, 

Geological Survey, Louisville, Ky. Water 
Resources Div.; and Geological Survey, Reston, 
Va. Water Resources Div. 

For primary bibliographic entry see Field 2A. 
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FINITE-DIFFERENCE MODEL OF TWO- 
DIMENSIONAL, SINGLE-, AND TWO-PHASE 
HEAT TRANSPORT IN A POROUS MEDIUM-- 


VERSION I, 

i Survey, Louisville, Ky. Water 
Resources Div.; and Geological Survey, Reston, 
Va. Water Resources Div. 
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GROUND-WATER CONDITIONS IN UTAH, 
SPRING OF 1977, 

Geological Survey, Salt Lake City, Utah. Water 
Resources Div. 
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Geological Survey, Bismarck, N. Dak. Water 
Resources Div. 
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FLOW ANALYSIS OF KARST SYSTEMS WITH 
WELL DEVELOPED UNDERGROUND CIRCU- 
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Geological Survey, Tallahassee, Fla. Water 


In: Karst Hy drology and Water Resources: 
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Flow-net techniques may be a most practical and 
economical way to analyze the flow regime of a 
cavernous carbonate aquifer with well developed 
circulation. Flow-net analysis was applied suc- 
cessfully to the Silver Springs ground-water 
drainage basin in north-central peninsular Florida 
by likening the springs to a continuously discharg- 
ing well whose cone of depression is the entire 
i basin. The Floridan aquifer, from which 
the springs discharge on the average 821 cfs, is 
composed of cavernous limestorie and dolomite of 
highly variable porosity and permeability. 
Recharge is by infiltration of local rainfall through 
a few to several tens of feet of sand and clayey 
sand of varying permeability that cover the karst 
surface of the aquifer. Most flow in the aquifer is 
in solution channels oriented along a dual system 
of intersecting tension fractures. The drainage 
area for the springs is about 730 sq mi. Average an- 
nual recharge in the basin is 15.3 inches. Transmis- 
sivity as determined from flow-net analyses ranges 
from 10,000 sq ft/d to 25,400,000 sq ft/d among 25 
flow cells within a few miles of the springs. 
(Woodard-USGS) 
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In practice, various situations exist where hydrau- 
lic conductivity varies with depth. Soils with vary- 
ing clay percentage, with varying stone content, or 
with layers of different types of soils form a few 
examples of such situations. The aim of this article 
was to study the steady-state bi-level subsurface 
drainage problem ee 
pe sarge Cases of constant hydraulic conduc 

tivity follow as special cases of the auslysis. 
(Sims-ISWS) 
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MATERIAL TRANSPORT THROUGH POROUS 
MEDIA: A_ FINITE-ELEMENT GALERKIN 
MODEL, 


Oak Ridge National Lab., Tenn. Environmental 
Sciences Div. 

J. O. Duguid, and M. Reeves. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as ORNL- 
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4928, Price codes: A09 in paper copy, AOl in 
microfiche. ESD Publication 733, March 1976. 206 
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sorption, Radioactivity, Computer programs, 
Finite element analysis, Numerical analysis, Mass 
transfer, Chemical reactions, Equations, Ground- 


water. 
Identifiers: Galerkin technique, Material-transport 
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A two-dimensional transient model for flow of a 
dissolved constituent through porous media was 
developed. Mechanisms for advective transport, 
hydrodynamic dispersion, chemical adsorption, 
and radioactive decay were included in the mathe- 
matical formulation. Implementations of quadri- 
lateral finite elements, bilinear spatial interpola- 
tion, and Gaussian elimination were used in the 
aumerical formulation. The programming language 
FORTRAN IV was used exclusively in the com- 
puter implementation. A listing of the program was 
included. The material-transport model is compati- 
ble with the moisture-transport model for predict- 
ing advective Darcy velocities for porous media 
which may be partly unsaturated. In addition to a 
description of the mathematical formulation, the 
numerical treatment and the computer implemen- 
tation results of two computer simulations were in- 
cluded in the document. One simulation was a 
comparison with a well-known analytical treat- 
ment and was intended as a partial validation. The 
other simulation, a seepage-pcnd problem, was 
more realistic demonstration of the capabilities of 
the computer model. Complete listings of input 
and output were given in the appendices so that 
the simulation may be used for checkout purposes. 
The report was intended to be a comprehensive 
description of the material-transport computer 
mode. (Visocky-ISWS) 
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The origin and distribution of salt in aquifers is 
discussed, examining the behavior of chloride. 
Geological history has a part in its origin and the 
dominant processes of distribution are molecular 
diffusion and hydrodynamical dispersion. These 
physical processes can be treated mathematically 
and an analytical solution reached under certain 
conditions. A study conducted in the Guelders 
Valley area of the Netherlands, where both 
hydrological patterns and chloride distribution 
were known, gave results in good agreement with 
observations. A complete picture of the chloride 
distribution in an area can be obtained using 
geological history, some knowledge of past and ac- 
tual hydrological conditions, and a few observa- 
tions on chloride concentrations in groundwater. 
Conversely, as hydrodynamical dispersion is 
strongly connected with groundwater flow, 
knowledge of chloride distribution yields informa- 
tion about the hydrological system. If solved 
consitutuents of groundwater other than chloride 
are subject to the same physical factors, some in- 
dication of the parameters involved can be 
deduced from the behavior of chloride-ion. (See 
also W77-11055) (Jahns-Arizona). 
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The equations governing the flow of fluid through 
fractured porous media were derived. The equa- 
tions consist of Darcy’s law for fluid flow in the 
primary pores, equations of motion for fluid flow 
in the fractures, and two continuity equations. The 
system of equations was coupled by the.interac- 
tion of fluid in the primary pores with fluid in the 
fractures. The coupling terms, which are incor- 
porated in the continuity equations, describe the 
transient flux of fluid out of the primary pores and 
into the fractures. The finite element Galerkin 
method was used to solve the coupled system of 
equations for transient flow in a confined leaky 
aquifer. Solutions were obtained for both constant 
discharge and step drawdown problems. The im- 
portance of coupling the primary blocks to the 
fracture system and the effect of the acceleration 
term in the equation of motion in the fractures 
were studied by using the model. The effect of the 
acceleration term in the equation of motion of 
fluid in fractures is small, even in the case of step 
drawdown, where there is a rapid change in the 
magnitude of velocity during early stages of the 
flow. Both the incremental pressure in the primary 
pores and the total incremental pressure in the 
fractures were obtained from the mathematical 
model. The two pressures cannot be obtained from 
an observation well because the level measured in 
the well is related to total pressure. The pressure in 
the fractures is nearly equal to the pressure in the 
primary pores, and the gradients of these pres- 
sures are nearly equal. (Humphreys-ISWS) 
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A viscoelastic aquifer model was applied to 
analyze and predict the piezometric drawdown 
and the compaction observed in a major confined 
aquifer system in the San Joaquin Valley in 
California. A field approach was used based on a 
minimal number of ‘bulk’ parameters. The 
parameters, which are the transmissivity, the com- 
pressibilities of primary and secondary consolida- 
tion, and the viscosity of the secondary consolida- 
tion, were derived by calibration of the model by 
means of trial and error simulation of 2 years of 
records of drawdown and compaction. It was 
found that in the absence of drawdown records, 





the identification also may be accomplished with 
compaction records in addition to a standard 
pumping test. Comparison of computed results 
with available records showed that the viscoelastic 
model yields a satisfactory prediction of compac- 
tion which is far better than that obtainable with 
the elastic model of the classical Theis-Jacob ap- 
proach. The elastic model may be adequate to 
represent the hydraulic properties of the aquifer in 
the analysis of the piezometric drawdown; how- 
ever, it appears to be unsatisfactory to represent 
the mechanical properties of the aquifer as related 
to surface subsidence. (Humphreys-ISWS) 
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A theory was presented for numerically simulating 
the movement of water in variable saturated 
deformable porous media. The uscoretical model 
considered a general three-dimensional field of 
flow in conjunction with a one-dimensional verti- 
cal deformation field. The governing equation ex- 
pressed the conservation of fluid :nass in an ele- 
mental volume that has a constant volume of 
solids. Deformation of the porous medium may be 
nonelastic. Permeability and the compressibility 
coefficients may be nonlinearly related to effec- 
tive stress. Relationships between permeability 
and saturation with pore water pressure in the un- 
saturated zone may be characterized by hystere- 
sis. The relation between pore pressure change 
and effective stress change may be a function of 
saturation. In the transition zone where pore water 
pressure is less than atmospheric but greater than 
air entry value, soil moisture diffusivity as used in 
soil physics and coefficient of consolidation as 
used in soil mechanics were shown to be concep- 
tually equivalent. It is believed that the model will 
be of practical interest in studying saturated-un- 


saturated systems undergoind simultaineous 
desaturation and deformation. (Humphreys- 
ISWS) 
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A deep water-resource and stratigraphic test well 
near the center of Nantucket Island, about 40 
miles off the New England Coast, has encountered 
freshwater at greater depth than predicted by the 
Ghyben-Herzberg principle. An uppermost lens of 
freshwater, which occupies relatively permeable 
glacial-outwash sand and gravel to a depth of 520 
ft, is probably in hydrodynamic equilibrium with 
the present level of the sea and the height of the 
water table. However, two zones of freshwater 
between 730-820 ft and 900-930 ft are anomalously 
deep. A third zone extending from 1150-1500 ft 
contains slightly salty ground water (2 to 3 parts 
per thousand dissolved solids). Several explana- 
tions are possible, but the most likely is that large 
areas of the Continental Shelf were exposed to 
recharge by precipitation during long periods of 
low sea level in Pleistocene time. After the last 
retreat of glacial ice, seawater rapidly drowned the 
shelf around Nantucket Island. Since then, about 
8000 years ago, the deep freshwater zones which 
underlie dense clay layers have not had time to ad- 
just to a new equilibrium. Under similar circum- 
stances freshwater may remain trapped under ex- 
tensive areas of the Continental Shelf wherever 
clay confining beds have not permitted saltwater 
to intrude rapidly to new positions of 
hydrodynamic equilibrium. The implications are 
far reaching because all continental shelfs were 
exposed to similar hydrologic influences during 
Pleistocene time. (Woodard-USGS) 

W77-11378 


SHALLOW AQUIFERS RELATIVE TO SUR- 
FACE WATER, LOWER NORTH PLATTE 
RIVER VALLEY, WYOMING, 
National Park Service, Atlanta, Ga. Southeast Re- 
ional Office. 
‘or primary bibliographic entry see Field 4B. 
W77-11402 


2G. Water In Soils 
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An analytical solution was presented for the move- 
ment of chemicals through a sorbing porous medi- 
um with lateral or intra-aggregate diffusion. The 


liquid phase in the porous medium was divided 
into mobile and immobile regions. Diffusional 
transfer between the two liquid regions was as- 
sumed to be proportional to the concentration dif- 
ference between the mobile and immobile liquids. 
Sorption processes in both the dynamic and stag- 
nant regions of the medium were assumed to be in- 
stantaneous, and the adsorption isotherm was as- 
sumed to be linear. This analytical model 
described the extensive tailing observed during 
flow through an unsaturated, aggregated sorbing 
medium and explained the often observed early 
breakthrough of chemicals in the effluent. (Sims- 
ISWS) 
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*Retention, Storage, Soil types, Soil texture, On- 
site investigations, Infiltration, Hydraulic conduc- 
tivity, Pore water, Foreign countries, Pores, Pore 
pressure, Soil pressure, Sands, Foreign research, 
Groundwater, Groundwater movement, Subsur- 
face drainage. 

Identifiers: *New Zealand. 


A theoretical development was presented that 
describes water retention in soils underlain by a 
coarse-textured stratum and that incorporates the 
physical characteristics of the overlying soil, the 
depth to the coarse layer, and the coarseness of 
the underlay. Field data were presented for the 
Manawatu fine sandy loam, a soil with a coarse 
layer at 90 cm. For this soil the layering resulted in 
an additional 5.5 cm of water storage at field 
capacity, an increase of 31% over a similar 
hypothetical soil with the coarse stratum absent. 
(Sims-ISWS) 

W77-10977 


A COMPARISON OF ENVIRONMENTS OF 
RAIN FORESTS IN DOMINICA AND PUERTO 
RICO, 

Army Engineer Waterways Experiment Station, 
Vicksburg, Miss. 

M. Soriano-Ressy, A. P. Desmarais, and J. W. 
Perez. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as AD-A032 
901, Price codes: A03 in paper copy, AOl in 
microfiche. Miscellaneous Paper M-70-1, March 
1970. 36 p, 13 fig, 5 tab, 5 plate, 5 ref. 
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Descriptors: *Puerto Rico, *Forest soils, *Rain 
forests, Forest management, Geologic inve ke 
tions, Geochemistry, Vegetation, Structure, 
Trees, Foreign countries, Environment. 
Identifiers: *Dominica, *Caribbean Islands, 
be nae taxonomy, Virgin forests, Volcanic 


Pedologic, geologic, and vegetation taxonomy and 
structure data were collected from tabonuco 
forests in Dominica and Puerto Rico to charac- 
terize rain forests in the mountains of Caribbean 
Islands. The three Dominica sites were in matured 
virgin forests; the four Puerto Rico sites were in 
forests that had been cut selectively. Dominica 
soils were uniform in profile, consisting largely of 
volcanic debris su ially deposited. Soil samples 
were obtained at 25- to 40-cm depths. Concentra- 
tions of Ca, Mg, K, and Mn, in exchangeable ppm, 
were 786-800, 498-710, 94-626, and 0-15, respec- 
tively; pH values were 5.1-5.5. Cation exchange 
capacities, in me/100 g, were 15.0- 20.5; absolute 
specific gravities were 2.08-2.27. Puerto Rico soils 
exhibited A2 and B2 horizons. Se eae 
horizon was present to 12-cm depth. The parent 
material was basalt and tuff 
breccia. Soil samples were obtained from each 
horizon. Concentrations of Ca, Mg, and K, 
values, and CEC were less than those o! 
Dominica soils. On both sites, the age of the 
trees was estimated to be 300 years; the dominant 
species was Dacryodes excelsa Vahl. Large trees 
on Puerto Rico sites were smaller than those on 
Dominica sites, the larger trees being approxi- 
mately 27 m high and 100-cm diameter breast high. 
Graphs relating basal area, plants per unit area, 
and stem spacing to plant heights were given. Data 
were compared and interpreted in terms of ecolog- 
ical implications. (Roberts-ISWS) 

W77-10988 


ak 


IRRIGATION WITH BRACKISH WATER: 
CHEMICAL AND HYDRAULIC CHANGES IN 
SOILS IRRIGATED WITH BRACKISH WATER 


Research, Bet-Dagan 
(Israel). Dept. of Soils and Water. 

For primary bibliographic entry see Field 3C. 
W77-11071 


SOME FACTORS AFFECTING THE SURVIVAL 
OF ROOT-NODULE BACTERIA ON DESICCA- 
TION, 

Tasmania Univ., Hobart (Australia). Dept. of 
Agricultural Science. 

For primary bibliographic entry see Field 21. 
W77-11080 


THE NATURAL ABUNDANCE OF N15 IN THE 
SOIL-WATER SYSTEM OF A _ SMALL 
CATCHMENT AREA, 

Queensland Univ., Brisbane (Australia). Dept. of 
Agriculture 

A.S. Black, and S. A. Waring. 

Australia Journal of Soil Research, Vol 15, p 51- 
57, 1977. 4 tab, 15 ref. 


Descriptors: *Nitrogen, *Australia, *Nitrates, 
*Small watersheds, *Soil water fertilizers, On-site 
investigaions, Distillation, Adsorption, Soil en- 
vironment. 

Identifiers: Mineralization. 


Studies were conducted on a 100 ha catchment of 
Queensland to determine 
ene nei See aa ee Values for total 


and within each sampling site, while the 
for nitrate released under bare fallow was 
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5.5. Explanations for these variations are 
presented, along with possible applications. 
Values for nitrate from soil intervals to 6 M in- 
creased with depth, a finding which is discussed in 
terms of fractionation in a nitrate adsorbing soil. 
Results indicate variability is great and interpreta- 
tion complex, even in a small catchment of 
uniform soil. (Jahns-Arizona) 

W77-11081 


INTERRELATIONSHIPS OF SEEDLING VIGOR 
CRITERIA OF WHEAT UNDER DIFFERENT 
FIELD SITUATIONS AND SOIL WATER 


POTENTIALS, 

Kabul Univ. (Afghanistan). Faculty of Agricul- 
ture. 

For primary bibliographic entry see Field 3F. 
W77-11088 


CHEMICAL COMPOSITION AND NUTRIENT 
UPTAKE OF WHEAT VARIETIES AS IN- 
FLUENCED BY MOISTURE REGIMES, 

Soil and Water Management Research Station, 
Kota (India). 

For primary bibliographic entry see Field 3F. 
W77-11092 


PENETRABILITY AND SORPTIVITY IN CAL- 
CAREOUS SOILS, 

National Research’ Centre, Cairo (Egypt). 

M. Y. Tayel. 

Egyptian Journal of Soil Science, Vol 15, No 2, p 
141-150, 1975. 6 fig, 2 tab, 9 ref. 


Descriptors: *Permeability, *Sorption, 
*Calcareous soils, Soil properties, *Soil chemis- 
try, Soil dynamics, Soil analysis, Soil water move- 
ment, Calcium carbonate, Magnesium, Clays, 
Silts, Sands, Soil texture, Pores. 

Identifiers: Mediterranean Sea coast. 


Four calcareous soils from the Mediterranean 
coast were laboratory tested to determine the ef- 
fect of some soil properties on sorptivity and 
penetrability. Both those parameters increased 
with greater sand fraction and soluble Ca + Mg, 
while decreasing with greater bulk density and 
CaCO3 in the sand fraction. Possible explanations 
for these responses are presented. However, 
changes in sorptivity and penetrability due to the 
effects of clay, silt and total CaCO3 showed no 
specific trend. The coarse texture of sandy and 
sandy loam soils overshadows the role of clay and 
silt fractions. It is suggested that CaCO3 added to 
coarse soil may save irrigation water and fertil- 
izers. Presence of CaCO3 due to precipitation oc- 
curs mainly in the micropores which are available 
to macroscopic flow. Its cementing effect rein- 
forces the capillary walls and results in a reduction 
of the inner diameter of capillary pores. (Jahns- 
Arizona) 

W77-11095 


SOIL SURFACE SEALING CAUSED BY RAIN 
DROP IMPACT, 

Alexandria Univ. (Egypt). Dept. of Soil and Water 
Science. 

Y. Z. El-Shafei, and R. A. Ragab. 

Egyptian Journal of Soil Science, Vol. 16, No. 1, p 
47-68, 1976. 9 fig, 9 tab, 21 ref. 


Descriptors: *Soil surfaces, *Surface sealing, 
*Impact(Rainfall), *Rainfall intensity, *Soil analy- 
sis, Clay loam, Sprinkler irrigation, Irrigation ef- 
fects, Laboratory tests, Soil stability, Ponding, 
Soil aggregates, Porosity, Raindrops. 


A laboratory study was conducted on clay soil 
under four sprinkler intensities higher than the 
hydraulic conductivity (1.2, 2.1, 3.2 and 4.1 
cm/hour), four drop diameters and four falling 
distances (5, 50, 100 and 200 cm). The first cm 
layer was subjected to aggregate analysis and thin 
section studies after surface ponding occurred. 


The structure coefficient proposed was the ratio of 
percent content of the total amount of fractions 
larger than 0.25 mm in diameter to the content of 
fractions smaller than that. This was supported by 
results indicating that aggregates larger than 0.25 
mm were responsible for aggregate stability. The 
percentage of large aggregates declined sharply 
due to the breakdown action of the impact energy. 
In general, the surface layer should have the same 
prerequisite structural condition to achieve sur- 
face sealing; the effect of drop size or falling 
distance is to hasten or delay this condition. The 
sealing phenomenon can be considered a final 
stage of sprinkler infiltration followed by the 
building up of the water head and then the occur- 
pee of surface ponding or runoff as that surface 
containing a volume of pores less than 10%. 
(Jahns-Arizona) ith 
W77-11107 


ASSESSMENT OF WATER LOSS PATTERNS 
WITH MICROLYSIMETERS, 

Agricultural Research Service, University Park. 
Pa. Northeast Watershed Research Center. 

For primary bibliographic entry see Field 2D. 
W77-11115 


CALCULATING POTENTIAL AND ACTUAL 
EVAPORATION FROM A BARE SOIL SUR- 
FACE BY SIMULATION OF CONCURRENT 
FLOW OF WATER AND HEAT, 

Texas A and M Univ., College "Station. Dept. of 
Soil and Crop Sciences. 

For primary bibliographic entry see Field 2D. 
W77-11120 


HYSTERETIC STEADY STATE SOIL WATER 
PROFILES, 

Agricultural Research Council, Cambridge 
(England). Unit of Soil Physics. 

A. Poulovassilis, and W. M. El-G é 

Water Resources Research, Vol 13, No 3, p 549- 
557, June 1977. 11 fig, 9 ref. 


Descriptors: *Soil water, *Hysteresis, *Soil water 
movement, *Model studies, Soil moisture, 
Profiles, Theoretical analysis, Mathematical 
models, Laboratory tests, Analysis, Hydraulic 
conductivity, Unsaturated flow, Hydraulic 
models, Porous media, Capillary water, Fringe 
water, Pressure head, Moisture content, Data col- 
lections, Foreign research. 

Identifiers: *England. 


The shape of the hysteretic steady-state soil water 
profile was examined theoretically. It was shown 
that the hysteretic steady-state profile which 
results after wetting aquires usually minimum 
values of the soil water pressure head, of the 
hydraulic conductivity, and of the water content, 
values smaller than the asymptotic values ap- 
proached at large heights. In contrast, the 
hysteretic steady-state profiles which result after 
drying do not show such minimum values. Experi- 
mental hysteretic steady-state profiles established 
in a vertical sand column confirmed the theoretical 
predictions and were in agreement with the predic- 
tions calculated numerically from the flow equa- 
tion. It was concluded that the effects of hystere- 
sis on the soil water profile development may in- 
fluence seriously the retention and movement of 
water in and out of the soil zone between the soil 
surface and the water table and, therefore, may 
modify the environment of plant root growth. 
(Humphreys-ISWS) 

W77-11212 


INFLUENCE OF SOIL PROPERTIES, 
LEACHING FRACTION, AND PLANT WATER 
UPTAKE ON SOLUTE CONCENTRATION DIS- 
TRIBUTION, 

prj arte Univ., Riverside. Dept. of Soil Science 


WA Susy HF Engin pony A H. Stolzy. 





Water Resources Research, Vol 13, No 3, p 645- 
650, June 1977. 9 fig, 1 tab, 10 ref. 


Descriptors: *Leaching, *Soil water movement, 
*Soil properties, *Laboratory tests, Moisture con- 
tent, Lysimeters, Solutes, Soil water, Water quali- 
ty, Soil moisture, Model studies, Mathematical 
models, Simulation analysis, Profiles, Distribution 
tterns, Soils, Hydraulic conductivity, Clay 
loam, Loam, Water balance, Salt balance, Water. 
Identifiers: Sandy loam, Greenfield sand. 


Studies of salt movement through 24 cropped 
lysimeters receiving high-salinity irrigation were 
reported. A great deal of variability was found 
between depth-equivalent salinity sensor readings 
during the experiment, both between different 
lysimeters receiving the same water and salt inputs 
and among lateral replicates within each lysimeter. 
A computer simulation of the first 75 days of the 
experiment, using the measured soil properties 
and external inputs, alternately varied the hydrau- 
lic conductivity-water content relation, the irriga- 
tion flux, and the water uptake distribution by an 
amount consistent with the uncertainty in their 
measurement to see the effect on solute concen- 
trations. It was found that large varaitions in the 
conductivity-water content relations and 10% un- 
certainty in the input flux had little effect on solute 
concentrations, but that variations in the water up- 
take patterns within the top 60 cm created a large 
distribution of concentrations at a given depth and 
time. (Humphreys-ISWS) 

W77-11222 


ESTIMATING THE EFFECTIVE CAPILLARY 
PRESSURE IN THE GREEN AND AMPT INFIL- 
TRATION EQUATION, 

Agricultural Research Service, Boise, Idaho. 
Northwest Watershed Research Center. 

D. L. Brakensiek. 

Water Resources Research, Vol. 13, No. 3, p 680- 
682, June 1977. 1 fig, 1 tab, 7 ref. 


Descriptors: *Infiltration, *Mathematical models, 
*Pore pressure, *Capillary water, Capillary con- 
ductivity, Model studies, Loam, Moisture content, 
Soils, Pressure, Groundwater movement, Wetting, 
Estimating. 

Identifiers: Plainfield sand, Columbia sandy loam, 
Guelph loam, Ida salt loam, Yolo light clay. 


A considerable amount of research indicates that 
the Green and Ampt infiltration equation can be 
used in hydrologic modeling with confidence. The 
eters, however, still require considerable 
field and/or laboratory effort to determine esti- 
mated values. Reported were aflternatives for 
determining the average wetting front capillary 
pressure parameter. Only a moisture characteristic 
would be require. (Humphreys-ISWS) 
W77-11227 


MODELING SOIL WATER HYDROLOGY 


ECHINATA MILL.) STAND IN EAST TEXAS, 
Agricultural Research Center, Beltsville, Md. 
ey h Lab. 


Water Resources Research, Vol. 13, No. 3, p 683- 
686, June 1977. 3 fig, 1 tab, 20 ref. 


Descriptors: *Soil water, *Model studies, *Forest 
watersheds, *Texas, Computer models, Mathe- 
matical models, Soil water movement, Oak trees, 
Pine trees, Hydrology, Hydrologic aspects, 
Hydrologic systems, Infiltration, Evapotranspira- 
tion, Watersheds(Basins), On-site investigations. 
Identifiers: Soil water hydrology. 


A digital model of watershed hydrology success- 
fully computed daily soil water contents of the two 
upper layers in a Boswell soil under an east Texas 
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fidelity of the model components to the prototype 
system elements. In addition, the experiment pro- 
vided parameters useful in applying the model for 
elucidating the hydrology of watersheds contain- 
ing oak-pine forests. (Humphreys-ISWS) 
W77-11228 


AUTOMATIC FEEDBACK CONTROL TO 
MAINTAIN CONSTANT SOIL MOISTURE TEN- 
SION IN THE STUDY OF DROUGHT 
TOLERANCE IN RICE, 

International Rice Research Inst., Los Banos, 
Laguna (Philippines). a of Agronomy. 

E. I. Alvarez, and S. K. De 

Soil Science Society of prices? 7 Journal, Vol. 41, 
No. 3, p 452-454, May-June 1977. 3 fig, 2 tab, 9 ref. 


Descriptors: *Moisture tension, *Soil moisture, 
*Rice, *Soil-water-plant relationships, Green- 
houses, Evapotranspiration, Laboratory equip- 
ment, Moisture stress, Perlite, Osmotic pressure, 
Tensiometers, Analytical techniques. 

Identifiers: Porous cups, Reproductive stress, 
Polyethylene glycol. 


A greenhouse technique was developed by which a 
chosen soil moisture tension can be maintained 
continuously. The setup for supply water at rela- 
tively constant soil moisture tension in pots in- 
cludes five major components: water tank, W- 
tube, water distribution system, soil moisture ten- 
sion sensors, and pots. The W-tube, which con- 
tains a predetermined amount of Hg, controls the 
soil moisture tension in the pots. Water can flow 
freely from the tank to the pots through the dis- 
tribution system whenever the soil moisture ten- 
sion exceeds that desired. Response to the sen- 
sors’ demand for water is rapid. This setup was 
used successfully to compare relative drought 
tolerance of rice varieties and breeding lines. 
Another use of the setup might be to measure 
evapotranspiration (ET) almost instantaneously; 
the technique might be useful in some soil-plant- 
atmosphere-water relationship studies. (Visocky- 
ISWS) 

W77-11229 


MODEL CALCULATIONS FOR THE EXTRAC- 
TION OF SOIL WATER BY CERAMIC CUPS 
AND PLATES, 

Goettingen (West Germany). Inst. of Soil Science 
and Forest Nutrition. 

R. R. van der Ploeg, and F. Beese. 

Soil Science Society of America Journal, Vol. 41, 
_ 3, p 466-470, May-June 1977. 5 fig, 2 tab, 20 
ref. 


Descriptors: *Soil water, *Soil water movement, 
*On-site investigations, Percolation, Unsaturated 
flow, Seepage, Sampling, Soil moisture, Model 
studies, Mathematical models, Soils, Soil science, 
Soil physics. 

Identifiers: *Suction units, Suction cups, Suction 
plates, Ceramic cups. 


A numerical method was developed with which 
the flow of moisture towards suction units in soil 
can be evaluated. For a number of selected 
problems, the unsaturated moisture flow equation 
was solved twice: (1) for radial flow towards a suc- 
tion plate or suction cup; and (2) for vertical 
downwards flow under the same conditions, but 
without a suction unit in the soil. The calculations 
were performed for a flat soil without a plant 
cover. It was found that even for little vacuum, 
large differences may exist between the seepage 
rate as determined from a suction unit as com- 
pared to the seepage rate of the unextracted soil. It 
was shown also that the radius of influence of a 
suction unit, which extracts water continuously, 
can be several feet wide. It was concluded that in 
order to be reliable, data collected with suction 
4 Woy be analyzed with care. (Sims-ISWS) 


EVAPORATION AND SALT MOVEMENT IN 
SOILS IN THE PRESENCE OF WATER TABLE, 
Alexandria Univ., Alexandria (Egypt). Dept. of 
Soils and Water Science. 

For primary bibliographic entry see Field 2D. 
W77-11231 


LYSIMETER AND FIELD MEASUREMENTS OF 
CHLORIDE AND BROMIDE LEACHING IN AN 
UNCULTIVATED LOAMY SAND, 

Wisconsin Univ.-Madison. Dept. of Soil Science. 
For primary bibliographic entry see Field 5B. 
W77-11232 


‘AL STUDIES OF WETTING 
FRONT INSTABILITY INDUCED BY GRADUAL 
CHANGE OF PRESSURE GRADIENT AND BY 
HETEROGENEOUS POROUS MEDIA, 
Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of En- 
vironmental Mechanics. 
I. White, P. M. Colombera, and J. R. Philip. 
Soil Science Society of America Journal, Vol. 41, 
No. 3, p 483-489, May-June 1977. 7 fig, 3 tab, 15 
ref. 


Descriptors: ‘Infiltration, *Porous media, 
*Laboratory tests, Soil water, Soil water move- 
ment, Model studies, Mathematical models, Soils, 
Pressure, Hydraulic conductivity, Soil science, 
Soil physics. 

Identifiers: *Wetting fronts, Delta-function 
models, Fingering, Hele-Shaw cells, Air pressure, 
Layered soils. 


The stability of infiltration flows in Hele-Shaw 
cells was examined. Flows were perturbed either 
by gradually increasing G, the pressure gradient 
behind the wetting front, or by heterogeneities in 
the cells. Two methods were used to increase G 
gradually through zero: (1) by allowing the air 
ahead of the front to be compressed by the flow, 
and (2) by monotonically increasing the hydraulic 
conductivity of the cell with depth. In the other 
class of experiments, the flow was instantaneously 
perturbed by a step-increase in conductivity at 
selected depths. It was found that Philip’s stability 
analysis adequately predicted both the onset of in- 
stability and the wavelength of the initial 
disturbances. For quadratic increase in conductivi- 
ty with depth, the observed growth rate of 
disturbances was faster than expected from the 
linear theory. Examination of the data of Peck and 
of Hill and Parlange showed that Philip’s analysis 
is also adequate for coarse sands. (Sims-ISWS) 
W77-11233 


WATER AND SALT FLOW THROUGH COM- 
PACTED CLAYS: I. PERMEABILITY OF COM- 
PACTED ILLITE AND MONTMORILLONITE, 
Western Australia Univ., Nedlands. Extension 
Service. 

P. F. Rolfe, and L. A. G. Aylmore. 

Soil Science Society of America Journal, Vol. 41, 
No. 3, p 489-495, May-June 1977. 4 fig, 3 tab, 47 
ref. 


Descriptors: *Permeability, *Clays, *Salts, 
Laboratory tests, Montmorillonite,  Illite, 
Chlorides, Cations, Pressure, Soil water move- 
ment, Solutions, Sodium chloride, Cesium, Calci- 
um chloride, Chemistry, Soil water, Soil science. 
Identifiers: *Clay permeability, Barium chloride, 
Lanthanium chloride, Electronkinetics. 


Studies have been made of the pressure-induced 
flow of the chloride solutions of various 
monovalent, divalent and trivalent cations, at vari- 
ous concentrations, through compressed Wyom- 
ing bentonite and Willalooka illite cores. The 
majority of the measurements were carried out on 
the Willalooka illite core, and its permeability has 
been shown to depend markedly on the nature and 
concentration of the cations present, with three- to 
fourfold variations being observed in some in- 
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stances. At the lower electrolyte concentrations, 
eo increases in the order Na less than Ca 

less than Ba less than La less than Cs at a given 
concentration. In addition, the permeability in- 
creases linearly with flow pressure to an extent 
ranging from some 15% for the Na systems to 97% 
for the 3.0 M LaC13 system over the pressure 
range examined. The contributions to the permea- 
bility changes arising from mechanical expansion 
of the flow cell, icle ments and the 
electroviscous effect Sones Wana heme to be ~_ 
inadequate to account for the major changes ob- 
served. It was suggested that the most significant 
effects arise as a result of the influence of cationic 
size, charge, and concentration of the vicosity of 
the several layers of coerced water which form ad- 
jacent to the clay surfaces. Coercion of water may 
arise partly through its association with the 
exchangeable cations adsorbed on the surface or 
forming diffuse double layers, but mainly from the 
preferred or unique water structure developed in 
proximity to the clay surface. In particular, in- 
creasing concentrations of Cs, Ca and La cations 
appear to cause a pronounced wn in water 
structure within the pores. (Sims-ISWS) 
W77-11234 


A COMPARISON OF IN SITU EXTRACTORS 
FOR SAMPLING SOIL WATER, 

Oak Ridge National Lab., Tenn. Environmental 
Sciences Div. 

M. J. Levin, and D. R. Jackson. 

Soil Science Society of Americz Journal, Vol. 41, 
No. 3, p 535-536, May-June 1977. 1 fig, 1 tab, 3 ref. 


Descriptors: *Soil water, *Sampling, *Aqueous 
solutions, Solvents, Lysimeters, Tensiometers, 
Laboratory tests, Evaluation, Equipment, 
Leaching, Leachate, Soil science. 

Identifiers: Ceramic cups, Hollow fibers. 


Comparisons were made between two in situ ex- 
tractors for collection of soil water samples: Am- 
icon hollow fibers and porous ceramic cup lysime- 
ters. Intact soil cores removed from a fescue 
pasture were fitted with lysimeters and fibers at 10 
and 20 cm depth. Cores were leached by adding in- 
crements of water in excess of field capacity 
weekly. After drainage, soil solutions were ex- 
tracted using lysimeters and fibers. Concentra- 
tions of Ca and Mg in soil solutions were greater at 
10-cm than at 20-cm soil depths. Neither extractor 
altered the concentrations of Ca, Mg, or PO4-P 
during collection. The studies suggest that lysime- 
ters and hollow fibers are viable devices for ex- 
tracting of soil water samples. Porous ceramic cup 
lysimeters are preferable for field plots, while hol- 
low fibers are advantageous for intact soil cores. A 
major advantage of the hollow fiber technique is 
the small soil displacement required for installa- 
tion. (Sims-ISWS) 

W77-11235 


HYDRAULIC AND THERMAL PROPERTIES 
OF A SANDY SOIL AS INFLUENCED BY IN- 
CORPORATION OF SEWAGE SLUDGE, 
Minnesota University, St. Paul; and Agricultural 
Research Service, St. Paul, Minn. 
For primary bibliographic entry see Field SB. 
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USE OF A VERSATILE EXPERIMENTAL 
SYSTEM FOR SOIL EROSION STUDIES, 
Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Soils. 
For primary bibliographic entry see Field 2J. 
W77-11237 


FALL SOIL WATER: EFFECT ON SUMMER 
SOIL TEMPERATURE, 

Agricultural Research Service, Fort Collins, Colo. 
W. O. Willis, P. J. Wierenga, and R. T. 
Vredenburg. 

Soil Science Society of America Journal, Vol. 41, 
No. 3, p 615-617, May-June 1977. 5 fig, 10 ref. 
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Descriptors: *Soil temperature, *Soil water, 
*Effects, *North Dakota, Soil moisture, Crops, 
Wheat, ‘On-site investigations, Model studies, 
Mathematical models, Forecasting, Analytical 
techniques, Soil properties, Thermal properties, 
Soil-water-plant — Soil investigations, 
Soil science, Agricul 


Soil temperature with depth (to 150-cm) and time 
(April through September) was measured in field 
plots in North Dakota to determine the effect of 
three depths of wetting in late fall before freezing 
on the growing season soil temperature the follow- 
ing year. All plots were planted with spring wheat 
and received identical treatment during the grow- 
ing season. The data indicated that a high soil 
water content in the fall may cause soil tempera- 
ture in the 30- to 120-cm depth to be 1 to 2 C lower 
than normal during the next year’s gro 
season, particularly if that season has lower-than- 
normal precipitation. By using soil temperature 
values from the 15-cm and 120-cm depths as the 
upper and lower boundaries, calculated soil tem- 
peratures agreed better with measured values than 
when 0.2-cm and 120-cm depths were used as 
boundaries. (Sims-ISWS) 

W77-11238 


WATER TRANSPORT FROM ROOTS TO SOIL, 
Auburn Univ., Ala. Dept. of Civil Engineering. 

F. J. Molz, and C. M. Peterson. 

Agronomy Journal, Vol 68, No 6, p 901-904, 
November 1976. 4 fig, 20 ref. 


Descriptors: *Root systems, Root zone, *Soil 
water, *Soil moisture, Cotton, Soil water move- 
ment, Mathematical models, Model studies, 
Hystersis. 


Numerous studies have indicated that water can 
flow from roots to soil (negative direction) but lit- 
tle can be concluded about the magnitude of such a 
flow. Therefore, experiments were performed on 
potted cotton plants to com the magnitude of 
water transport in the positive (soil to roots) and 
negative directions. Experimental results were 
also compared qualitatively with the predictions 
derived from mathematical models simulating root 
water uptake. Each plant was left unwatered in an 
environmental chamber to dry the soil from field 
capacity to near the --15 bar percentage. After dry- 
ing, the stem was severed under water and the 
resulting water flow from roots to soil recorded by 
weight changes. Results indicated that water flow 
in the negative direction is small (1:36 during a 110- 
hour period) compared to flow in the positive 
direction. This difference is thought to be due to a 
hysteretic, unsaturated, and possibly non-Darcian 
flow phenomenon or the generation of growth-re- 
lated water potentials. Contemporary mathemati- 
cal water extraction models ignore both 
phenomena and, therefore, would be expected to 
overestimate flows in the negative direction if 
‘calibrated’ to predict correctly flows in the posi- 
tive direction. (Skogerboe-Colorado State) 
W77-11391 


COMPARISON OF THE RESULTS OF AN EX- 
PERIMENTAL STUDY ON THE SOIL WATER 
SYSTEM USING COMPUTER ANALYSIS, (IN 
RUSSIAN), 

V. P. Emets, L. L. Zhuravleva, V. Ya. Kulki, and 
N. V. Pichugina. 

Pochvowsdinlle 5, p 101-103, 1976. 


Descriptors: *Soil water, ‘*Soil moisture, 
*Computers, Irrigation, Precipita- 
tion(Atmospheric), Methodology, Evaporation, 
Groundwater level. 


A prelimi::ary calculation of soil moisture was 
made by means of an electronic computer, accord- 
ing to preci itation, irrigation, evaporation and 
groundwater : ble data. The process of analysis of 
these observations and of revealing gross and 
methodical errors was — mechanized.--Copy- 
right 1977, Biological Abstracts, Inc. 


W77-11392 


SOIL SOLUTION CONCENTRATIONS: EF- 
FECT OF EXTRACTION TIME USING POROUS 
CERAMIC CUPS UNDER CONSTANT TEN- 
SION, 

Geological Survey, Denver, Colo. 

R. C. Severson, and D. F. Grigal. 

Water Resources Bulletin, Vol 12, No 6, p 1161- 
1170, December 1976. 4 fig, 2 tab, 12 ref. 


Descriptors: *Soil water, Potassium, Calcium, 
Phosphorus, *Moisture tension, *Soil moisture, 
Lysimeters, Soil investigations, Laboratory stu- 
dies. 

Identifiers: Soil columns. 


Porous ceramic cups under constant tension (0.45 
bar) were used to extract solutions from 
undisturbed soil columns. Solution concentration 
changed with length of extraction time. Significant 
relationships were found between extraction time 
and concentrations of P, Ca, and K in soil solution 
for two sample depths in an Omega loamy sand oil 
column. At two extraction time classes and at two 
sample depths, combined data from 12 soil 
columns representing two soil series reinforce the 
relationship. As time to extract a sample increases, 
the sample probably represents solution held by 
soil at tensions approaching those applied to the 
ceramic cup. We recommend that the choice of an 
extraction tension be given consideration in stu- 
dies using porous ceramic cups under constant 
tension for monitoring constituents of soil solu- 
tion. In addition, care must be taken to attain good 
physical contact between the cups and the soil 
material. (Skogerboe-Colorado State) 

W77-11397 


ANATOMICAL RESPONSE OF POTATO 
STEMS AND ROOTS TO SOIL MOISTURE AND 
RATES OF FERTILIZER, 

Maine Univ. at Orono. Dept. of Soils. 

For primary bibliographic entry see Field 3F. 
W77-11398 


SAMPLING THE UNSATURATED ZONE IN IR- 
RIGATED FIELD PLOTS, 

California Univ., Riverside. Dept. of Soil Science 
and Agricultural Enginee ring. 

P. F. Pratt, J. E. Warneke, and P. A. Nash. 

Soil Science Society of America Journal, Vol 40, 
No 2, p 277-279, March-April 1976. 6 tab, 7 ref. 


Descriptors: ‘*Nitrates, *Chlorides, Drainage 
water, *Salinity, Electrical conductance, Farm 
wastes, Soils, Soil investigations, Irrigation, Ir- 
rigation effects, *Sampling. 


Data obtained from samples from each of 10 
holes/plot for one plot from each of three soils 
were subjected to statistical analysis and used to 
formulate plans for sampling the 1.5- to 4.5 -cm 
depth of 48 experimental plots that had received 
animal manures. The statistical analysis of these 
three plots suggested that 10 holes/plot and 10 
posims a would provide plot means within 
about 20% of the true means for nitrate and 
chloride concentrations and electrical conductivity 
of saturation extracts, except for one soil which 
had residual salts in highly variable concentrations 
at the 3.0- to 4.5-cm depth. The sampling 
procedure developed gave satisfactory results 
when statistical analysis of the effects of manure 
treatments, soils ad irrigation levels on nitrate, 
chloride and EC(e) were measured. (Skogerboe- 
war” 


COMPOSITION OF MINERAL PHOSPHATES 
AND CONVERSION OF PHOSPHORUS FER- 
TILIZERS IN FLOODPLAIN SOILS, (IN RUS- 
SIAN), 

Belorusskii Nauchno-I: vatelskii stitut 
Pochvovedeniya i Aprokhianis Minsk (U: SSR). 
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L. I. Korableva. 
Pochvovedenie 8, p 56-65, 1976. 


Descriptors: *Phosphates, *Fertilizers, 
*Phosphorus, Soils, Flood plains, Mineralogy, Ox- 
ides. 


By means of a new method of mineral Ph frac- 
tionation, large differences were found in the com- 
position of mineral phosphates of flood-plain soils. 
In acid, neutral and calcareous soils the quantity 
of sesquioxide phosphates decreases, whereas the 
amount of Ph, bound with Ca, increases. In acid 
soils more tha 60-65% of P205 from calcium 
diphosphates are fixed in the form of almost 
nonavailable iron phosphates. In flooded soils with 
a neutral reaction Ph is almost completely trans- 
ferred from fertilizers into available plant 
phosphates.--Copyright 1977, Biological Ab- 
stracts, Inc. 

W77-11405 


GRAIN SORGHUM RESPONSE TO INUNDA- 
TION AT THREE GROWTH STAGES, 

Texas A and M Univ., College Station. Dept. of 
Agricultural Engineering. 

For primary bibliographic entry see Field 3F. 
W77-11408 


PREDICTING PARTICLE-SIZE COMPOSITION 
OF ERODED SOIL, 
Agricultural Research Service, Morris, Minn. 
For primary bibliographic entry see Field 2J. 
409 


ORTSAND: ORIGIN 
VALUE, (IN RUSSIAN), 

Moscow State Univ. (USSR). Dept. of Physics; 
and Moscow State Univ. (USSR). Dept. of Soil 
Melioration. 

F. R. Zaidel’man, and R. P. Narokova. 

Biol Nauki 17(3), p 104-109, 1974. 


AND DIAGNOSTIC 


Descriptors: *Soil horizons, *Soil analysis, *Soil 
profiles, *Iron, Groundwater. 
Identifiers: Eluvial, Iluvial, 
*Hydrogenic processes. 


*Ortsand, 


Ortsand horizons in light soils are formed as a 
result of hydrogenic processes. Hydrogenic ort- 
sand, which is widespread, has a rust-brown color, 
is formed in zones of shallow groundwaters 
(usually not deeper than 3-4 m), in soils of dif- 
ferent origin depths and on the gley horizon. 
Hydrogenic ortsand has a distinct horizontal trend. 
Illuvial dark-colored nodules are formed only in 
the profile of podzolic soils, directly under the elu- 
vial horizon, duplicating exactly eluvial configura- 
tion. The illuvial nodules are enriched with humus, 
Al and Mn and are dark. They are usually formed 
in the presence of deep groundwaters or, more 
rarely, in the presence of ow waters not con- 
taining ferrous oxide. Hydrogenic ortsand is a reli- 
able indicator of Fe-containing groundwaters. It 
can be used for diagnosing their distribution during 
soil reclamation surveys. Hydrogenic ortsand after 
mechanical fracturing can be regarded as a favora- 
ble substrate for the development of the root 
systems of plants.--Copyright 1977, Biological Ab- 
stracts, Inc. 

W77-11424 


TIMING OF GROUND TRUTH ACQUISITION 
DURING REMOTE ASSESSMENT OF SOIL- 
WATER CONTENT, 

Agricultural Research Service, Phoenix, Ariz. 
Water Conservation Lab. 

R. D. Jackson, R. J. Reginato, and S. B. Idso. 
Remote Sensing of Environment, Vol 4, No 4, p 
249-255, 1976. 6 fig, 5 ref. 


Descriptors: 
* Arizona, 
faces, *Time, 


*Soil water, *Remote sensing, 
*Water level fluctuations, *Soil sur- 
*Diurnal, *Loam, Fluctuations, 
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Sampling, Arid lands, Irrigated land, Soil physical 

a" Measurement, Agriculture, Air tem- 
rature, Soil temperature, Albedo, Soil tests, 

[tes nal, Surfaces. 

Identifiers: * Avondale loam, Phoenix(Ariz). 


Because water content in surface soil undergoes 
wide diurnal fluctuation, the time of day that 
ground truth in remote sensing of soil-water con- 
tent is obtained can be an important factor in 
remote sensing experiments. Data from five ex- 
riments on a local agricultural soil (Avondale 
| ay at Phoenix, Arizona showed that soil sam- 
ples taker at four soil depth increments between 
1100 a..a 1200 hours (MST) best represented the 24 
hour average soil-water content for different 
seasons of the year. Additional information on dif- 
ferent soil types at other locations is required to 
determine applicability to other soils of ‘once-a- 
day’ soil sampling for average daily water content. 
ry-Arizona) 
W77-11433 


ION ACTIVITY PRODUCTS OF CALCIUM 
CARBONATE IN WATERS BELOW THE ROOT 


ZONE, 

Agricultural Research Service, Riverside, Calif. 
Salinity Lab. 

For primary bibliographic entry see Field 2K. 
W77-11438 


CHEMICAL COMPOSITION OF LYSIMETRIC 
WATERS OF PODZOLIC SOILS IN THE KOMI 
ASSR, (IN RUSSIAN), 

Akademiya Nauk SSSR, Syktyvkar. Institut 
Biologii. 

1. B. Archegova. 

Pochvovedenie 5, p 66-76. 1976. 


Descriptors: Soils, *Podzols, Soil chemistry, 
Lysimeters, Acidic soils, Mineralogy. 
Identifiers: Mluvial, *Komi-ASSR, Taiga, USSR. 


Slightly acid solutions, the acid properties of 
which are due to the presence of water soluble or- 
ganic compounds, migrate in the profile of a typi- 
cal strongly-podzolic loamy soil of the middle sub- 
zone in the taiga zone (Komi ASSR (USSR). 
Chemical composition of lysimetric waters is 
clearly differentiated in the upper part of the soil 
profile on the boundary between the organogenic 
aud mineral layers. There is good correlation 
between the distribution of water soluble organic 
substances and soil humus indicating that the 
humus of the soil under study is illuvial.--Copy- 
right 1977, Biologicai Abstracts, Inc. 

W77-11442 


A NOTE ON SOIL AND WATER MERCURY 
LEVELS IN ISRAEL AND THE SINAI, 

Hawaii Univ., Honolulu. Dept. of Botany and 
Microbiology. 

For primary bibliographic entry see Field 5A. 
W77-11443 


A STUDY OF SALT LEACHING BY PONDING 

AND SPRINKLING IN UNSATURATED SOIL 

COLUMNS, 

Alexandria Univ. (Egypt). Dept. of Soil and Water 

Science. 

py bibliographic entry see Field 3C. 
-11444 


INFILTRATION AND REDISTRIBUTION OF 
WATER IN SOILS, (IN DUTCH), 

Agricultural Univ., Wageningen (Netherlands). 
Vakgroep Bodemkunde Bemestingsleer. 

L. Stroosnijder. 

Vers] Landbouwkd Onderz (Agric Res Rep) 847, p 
1-213, 1976. 


Descriptors: *Infiltration, *Distribution, Soils, 
Pressure, Soil conductivity, Flow, *Soil water, 
Clays, Difiusivity, *Forecasting. 


Identifiers: *Pressure gradients(Soils). 


The flow of the liquid phase through a soil can be 
predicted from pressure gradients. Different ways 
of predicting infiltration for irrigation of a basin 
were compared: numerical approximation, semi- 
analytical and analytical. A partly empirical equa- 
tion was developed for description of rate of infil- 
tration after examination of existing equations. 
Under certain conditions, infiltration was in- 
flueced by under or over pressure of the trapped 
gas phase and by swelling of clays. Complex 
models for redistribution were of little value in 
practice, since they could not be generalized that 
grouped techniques for estimating physical pro- 
perties of soil according to cost and expertise 
a ge ta 1977, Biological Abstracts, 
ne. 


W77-11471 


2H. Lakes 


ORGANIC MATTER AND NITROGEN DIS- 
TRIBUTION IN SOME MOUNTAIN HEATH 
COMMUNITIES OF THE SOURCE LAKE 
BASIN, WASHINGTON, 

Oregon State Univ., Corvallis. Forest Research 
Lab 


For primary bibliographic entry see Field 5B. 
W77-10803 


HEAVY METAL DISCHARGES INTO SHASTA 
LAKE AND KESWICK RESERVOIRS ON THE 
UPPER SACRAMENTO RIVER, CALIFORNIA: 
A RECONNAISSANCE DURING LOW FLOW, 
Geological Survey, Menlo Park, Calif.; Water 
Resources Div.; and Geological Survey, 
Lakewood, Colo. Water Resources Div. 

For primary bibliographic entry see Field 5B. 
W77-10860 


AN ANALYSIS AND COMPARISON OF LAND- 
SAT-1, SKYLAB (S-192) AND AIRCRAFT DATA 
FOR DELINEATION OF LAND-WATER COVER 
TYPES OF THE GREEN SWAMP, FLORIDA, 

Smee Survey, Miami, Fla. Water Resources 


For ia bibliographic entry see Field 4A. 
W77-1087 


APPENDIX V. SHORELINE DAMAGE SURVEY: 
AN APPRAISAL WITH RECOMMENDATIONS, 
Michigan Univ., Ann Arbor. Coastal Zone Lab. 

E. D. Rothman, S. Bartold, R. Butler, M. Coffey, 
and L. W. Huang. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as AD-A031 
259, Price codes: A07 in paper copy, A0Ol in 
microfiche. Summary Report to Army Corps of 
Engineers, Pilot Study Program, Great Lakes 
Shoreland Damage Study, Appendix V., May 
1976. 150 p, 8 fig, 11 tab. DAC23-75-C-0027. 


Descriptors: *Great Lakes, *Data collections, 
*Statistical methods, *Namages, Coasts, Shores, 
Erosion rates, Assessmen. 

Identifiers: Coastal Zone Management. 


An appraisal of the data collection techniques and 
statistical procedures used in the six Michigan 
counties studied is given in this appendix to the 
Summary Report. The methods of data collection, 
coding of this data are examined and the methods 
of summarizing the data in a form which is con- 
venient, yet comprehensive is discussed. It is 
recommended that a sampling procedure be used 
for larger counties while a census procedure could 
be used in smaller rural counties. The methodolo- 
gy necessary to extrapolate the evaluation of the 
expanded totals to the entire county based on the 
results of the questionnaire is est iN (See also 
LLL -10905) (Sinha-JEIS) 


WATER CYCLE—Field 2 
Lakes—Group 2H 


ENGINEERING-ECONOMIC ANALYSIS OF 
SHORE PROTECTION SYSTEMS: A 
BENEFIT/COST MODEL, 

Michigan Univ., Ann Arbor. Coastal Zone Lab. 

J. M. Armstrong, M. R. McGill, R. B. DenUyl, and 
M. G. Ferrick. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as AD-A031 
260, Price codes: A04 in paper copy, AQ in 
microfiche. Report to Army Corps of Engineers, 
Summary Re — of the Pilot Study Program, 
Great Lakes Shoreland Damage Study, Appendix 
VI, May 1976. 54 p, 10 fig, 2 tab, 10 ref. DACW23- 
75-C-0027. 


Descriptors: *Great Lakes, *Shore protection, 
*Cost-benefit analysis, Erosion, Water level fluc- 
tuations, Coasts. 

Identifiers: Coastal zone management, Economic 
analysis. 


The decision to invest in a shore protection struc- 
ture is influenced by a number of variables. To 
enabie shoreline property owners to examine the 
factors in making investments in shoreline protec- 
tive structures, the study employs benefit/cost 
analysis. This economic tool evaluates the net 
benefits property owners derive from shoreline 
structures. The model ties together these factors in 
a computer program that determines the economic 
worth of the various protective measures availa- 
ble. (See also W77-10904) (Sinha-OEIS) 
W77-10905 


GREAT LAKES: CHEMICAL MONITORING, 
Wisconsin Univ., Madison, Lab. of Hygiene. 
For primary bibliographic entry see Field SB. 
W77-10924 


ACUTE TOXICITY OF SELECTED ORGANIC 
COMPOUNDS, TO FATHEAD MINNOWS, 
Environmental Research Lab., Duluth, Minn. 
For primary bibliographic entry see Field SC. 

0934 


ON THE AQUATIC INSECT COMMUNITIES IN 
SHORE ZONES AND INFLUENTS AS WELL AS 
EFFLUENTS OF LAKES IN SHINSHU, (IN 
JAPANESE), 


Y. Chino. 
New Entomol 24(1), p 8-18, 1975. 


Descriptors: Lakes, Asia, *Aquatic insects, Ef- 
fluents, Lake shores, *Stoneflies, *Mayflies, 
Water pollution. 

Identifiers: Ephemera-sp, Glyphotaelius-admor- 
sis, *Japan(Shinshu), Limnophilus-fuscovittatus, 
Neuronia-regina, Perla-gibba, _Peria-tibialis, 
Phryganea-japonica, Siphlurus-sp, Stenopsyche- 
griseipennis, *Trichoptera. 


A survey of aquatic insect communities was made 
in the shore zones of 7 lakes in Nagano Prefecture 
(Japan) (Aoki, Nakatsuna, Kizaki, Matsubara, 
Tatenoumi, Shirakaba, Suwa) and in the rivers 
flowing from or into the lakes. Only 2 spp. of 
Trichoptera lus fuscovitatus, 
Glyphotaelius admorsus) were collected, although 
2 spp. of Ephemeroptera (Ephemera sp., Siphlu- 
reus sp.), 2 spp. of Plecoptera (Peria tibialis, P. 
gibba) and 3 spp. of Trichoptera (Neuronia regina, 
Phryganea japonica, Stenopsyche griseipennis) 
were recorded from here in 1918. In the rivers 
flowing from or into the lakes, aquatic insect com- 
munities were comparatively abundant except in 
Lake Suwa.—Copyright 1977, Biological Ab- 
stracts, Inc. 

W77-10949 


ION STIMULATION OF METABOLISM IN 
FISH ADAPTING TO GROWTH IN WARM 
WATER, (IN UKRANIAN), 

Akademiya Nauk URSR, Kiev. Instytut 


Hidrobiologii. 
For primary bibliographic entry see Field 5C. 


Field 2—WATER CYCLE 
Group 2H—Lakes 


W77-10971 


A UNIVERSAL FORM FOR SHORELINE RUN- 
UP SPECTRA, 

Dalhousie Univ., Halifax (Nova Scotia). Dept. of 
Oceanography. 

For primary tablingaphic entry see Field 2L. 
W77-10973 


ACCELERATION OF SEXUAL MATURATION 
OF THE RAINBOW TROUT SALMO GAIRD- 
NERI RICH. UNDER THE EFFECT OF AN 
ELEVATED WATER TEMPERATURE, (IN RUS- 
SIAN). 


Vsesoyuznyi Nauchno-Issledovatelskii Institut 
Prudovogo Rybnogo Khoziaistva, Rybnoe 
(USSR). 


For primary bibliographic entry see Field SC. 
W77-10987 


HYDROLOGIC ENGINEERING METHODS 
FOR WATER RESOURCES DEVELOPMENT: 
VOLUME 8, RESERVOIR YIELD, 

Hydrologic Engineering Center, Davis, Calif. 

For primary bibliographic entry see Field 8B. 
W77-10991 


DEVELOPMENT OF PLANKTON ORGANISMS 
OF AN EUTROPHIC RESERVOIR AND THEIR 
INTERACTION WITH A RADIOACTIVE EN- 
VIRONMENT, (IN RUSSIAN), 

Akademiya Nauk Litovskoi SSR, Viinius. Inst. of 
Botany. 

For oe. bibliographic entry see Field SC. 
W77-11020 


ON THE USE OF MICROWAVE RADIATION 
FOR GREAT LAKES ICE SURVEILLANCE, 
National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, Mich. Great Lakes Environmen- 
tal Research Lab. 

For primary bibliographic entry see Field 2C. 
W77-11052 


GREAT LAKES ICE COVER, WINTER 1975-76, 
National Oceanic and Atmospheric Administra- 
tion, Boulder, Colo. Great Lakes Environmental 
Research Lab. 

For primary bibliographic entry see Field 2C. 
W77-11054 


DYNAMICS OF TREMATODE FAUNA OF 
MOLLUSKS FROM THE KREMENCHUG 
RESERVOIR, (IN RUSSIAN), 

Akademiya Nauk URSR, Kiev. Instytut Zoologii. 
M. I. Chernogorenko. 

Gidrobiol Zh Vol 12, No 3, p 48-55, 1976. 
Descriptors: ‘*Reservoirs, Tre- 
matodes, Larvae, Mollusks. 

Identifiers: Kremenchug reservoir. 


Invertebrates, 


At the Ist stages of formation of the reservoir 
(Ukrainian SSR, USSR) biological regime, the 
species composition of trematode larvae under 
gosharp changes. During the Ist 3 yr the number of 
cercaria species and their numbers were low. Sub- 
sequently the parasite fauna became richer. On the 
8th yr a tendency toward stabilization of the spe- 
cies composition was observed in the deep part; in 
shallow waters the fauna of trematode larvae was 
variable, correlating with considerable variation of 
the water level.--Copyright 1977, Biological Ab- 
stracts, Inc. 

W77-11103 


WATER RESOURCES RESEARCH PROGRAM - 
NEARSHORE CURRENTS AND WATER TEM- 


PERATURES IN SOUTHWESTERN 
MICHIGAN, (JUNE-DECEMBER 1975), 
Argonne National Lab., Ill. Energy and Environ- 
mental Systems Div. 

For primary bibliographic entry see Field 5A. 
W77-11131 


LAKE 


RADIOLOGICAL AND ENVIRONMENTAL 
RESEARCH DIVISION ANNUAL REPORT, 
ECOLOGY, JANUARY-DECEMBER 1975. 
Argonne National Lab., Ill. 

For primary bibliographic entry see Field SC. 
W77-11132 


THE ASSOCIATION OF TRANSURANIC ELE- 
MENTS WITH LACUSTRINE SEDIMENTS, 
Argonne National Lab., Ill. Radiological and En- 
vironmental Research Division. 

For primary bibliographic entry see Field SC. 
W77-11136 


BIOLOGICAL UTILIZATION AND 
REGENERATION OF SILICON IN LAKE 
MICHIGAN, 


Argonne National Lab., Ill. Radiological and En- 
vironmental Research Div. 

For primary bibliographic entry see Field 5C. 
W77-11139 


DISSOLUTION OF AMOPHOUS SILICON ON 
LAKE MICHIGAN, 

Argonne National Lab., Ill. Radiological and En- 
vironmental Research Div. 

For primary bibliographic entry see Field SB. 
W77-11140 


SEASONAL DEVELOPMENT OF 
PHYTOPLANKTON POPULATIONS IN 
OFFSHORE LAKE MICHIGAN IN 1975, 
Argonne National Lab., Ill. Radiological and En- 
vironmental Research Div. 

For primary bibliographic entry see Field 5C. 
W77-11141 


VERTICAL DISTRIBUTION, COMPOSITION, 
AND ABUNDANCE OF CRUSTACEAN 
ZOOPLANKTON IN THE OFFSHORE WATERS 
OF LAKE MICHIGAN, 

Argonne National Lab., Ill. Radiological and En- 
vironmental Research Div. 

For primary bibliographic entry see Field SC. 
W77-11142 


THE UTILIZATION OF DIATOMS AS A FOOD 
SOURCE BY CALANOID COPEPODS AND THE 
ABUNDANCE AND _ DISTRIBUTION OF 
ZOODETRITUS IN SOUTHEASTERN LAKE 
MICHIGAN, 

Argonne National Lab., Ill. Radiological and En- 
vironmental Research Div. 

For primary bibliographic entry see Field SC. 
W77-11143 


EFFECT OF ARSENIC AND CADMIUM ON 
THE GROWTH RATE AND NUTRIENT 
UTILIZATION RATES OF ASTERIONELLA 
FORMOSA, 

Argonne National Lab., Ill. Radiological and En- 
vironmental Research Div. 

For primary bibliographic entry see Field 5C. 
W77-11144 


THERMAL DISCHARGE RESIDENCE BY 
LAKE MICHIGAN SALMONIDS, 

Argonne National Lab., Ill. Radiological and En- 
vironmental Research Div. 

For primary bibliographic entry see Field 5C. 
W77-11145 





SUMMARY OF RECAPTURES OF FISH 
TAGGED AT TWO POWER’ PLANTS 
BETWEEN 1972 AND 1974, 

Argonne National Lab., Il. Radiological and En- 
vironmental Research Div. 

For primary bibliographic entry see Field 5C. 
W77-11147 


THE SEASONAL THERMAL STRUCTURE OF 
DEEP TEMPERATURE LAKES, 

Hydronautics, Inc., Laurel, Md. 

T. R. Sundaram, and R. G. Rehm. 

Tellus. Vol 25 No 2, p 157-168, 1973. . 


Descriptors: *Thermal stratification, Model stu- 
dies, Deep water, Equilibrium, *Lakes, Stratifica- 
tion, Temperature. 


A theoretical description is given of the seasonal 
variation of the thermal structure of deep, tem- 
perature lakes. The influence of the unsteady and 
nonlinear interaction between the windinduced 
turbulence and the stable buoyancy gradients due 
to surface heating on the thermal eddy diffusivities 
is assumed to be given by a product of the eddy 
diffusivities under conditions of neutral stability 
and an appropriate function of a stratification 
parameter, which, in this case, is taken to be the 
gradient Richardson number. An implicit account 
is taken of the interaction between the current and 
thermal structures within the lake, and free con- 
vection is also included implicitly during the cool- 
ing portion of the annual cycle. The basic equa- 
tion, which is integrated by finite difference 
means, is an unsteady, nonlinear diffusion equa- 
tion describing the vertical temperature structure. 
The boundary condition on the heat exchange at 
the lake surface is formulated in terms of the con- 
cept of an equilibrium temperature. The seasonal 
stratification cycle of a lake is determined as the 
response of the lake to certain imposed ‘external 
parameters’ which specify the exchange of 
mechanical and thermal energies between the lake 
and the environment. The results of calculations of 
the vertical thermal structure using this model 
agree with the observed qualitative features of the 
stratification cycle. For the one case in which 
quantitative comparisons are made, good agree- 
ment with observations is obtained. A brief discus- 
sion comparing the features of the present theory 
with those of other existing theories is also given.— 
i gd 1974, Biological Abstracts, Inc. 
111 


ACIDIFICATION OF LAKES IN CANADA BY 
ACID PRECIPITATION AND THE RESULTING 
EFFECTS ON 

Fisheries and Marine ‘Service, Nanaimo (British 
Columbia). Biological Station. 

For primary bibliographic entry see Field SC. 
W77-11257 


THE PERFORMANCE OF DIVERSITY INDEX 
IN DESCRIBING THE ZOO-BENTHOS OF TWO 


LAKES, 

University of East Anglia, Norwich (England). 
School of Biological Sciences. 

For primary bibliographic entry see Field SC. 
W77-11275 


STUDIES ON A KENTUCKY KNOBS LAKE: V. 
SOME ASPECTS OF THE VERTICAL TRANS- 
PORT OF HEAT IN THE HYPOLIMNION, 
Agricultural Research Service, Phoenix, Ariz. 
Water Conservation Lab. 

S. B. Idso, and G. A. Cole. 

J Ecol. Vol 61 No 2, p 413-420, 1973. 

Descriptors: Epilimnion, 


*Lakes, Heat flow, 


Winds, Heat, Hypolimnion, Kentucky, Turbu- 
lence. 

Identifiers: 
Lake(Ken). 


Clinolimnion, Tom Wallace 
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Analyses of 2 time series of temperature profiles 
pcm in Tom Wallace Lake, Kentucky, during 
———— periods of 1951 and 1952 indicated the 
presence of a well-developed epilimnion, clinolim- 
nion, and bathylimnion in both years. The mean 
clinolimnetic coefficient of turbulence (eddy con- 
ductivity), corrected for molecular conductivity, 
was 0.94 x 10-2 g cm -1 s-1. The small number of 
data required to derive this coefficient reinforced 
the validity of Hutchinson’s solution technique as 
one applying to a real heat transfer mechanism in 
bodies of water well sheltered from the wind. For 
the few such lakes that have been similarly 
treated, the clinolimnetic coefficient of turbulence 
was found to be inversely related to clinolimnetic 
volume. For lakes more exposed to the wind, how- 
ever, turbulence was more directly related to sur- 
face area. For lakes of this type Hutchinson’s 
technique requires an enormous number of data in 
order to average out the intermittent and irregular 
effects of the internal seiche-induced transfer to 
heat. Turbulence calculations were also made by 
the procedure of Dutton and Bryson. The resulting 
clinolimnetic turbulence coefficient for Tom Wal- 
lace Lake was 30% greater than that derived by 
Hutchinson’s technique. However, it was shown 
that Dutton and Bryson’s technique was not 
completely consistent with certain experimental 
observations and that this fair agreement was lar- 
gely fortuitous.--Copyright 1974, Biological Ab- 
stracts, Inc. 
W77-11322 


EFFECT OF A PULP AND PAPER MILL EF- 
FLUENT ON THE PRODUCTIVITY OF 


Canada Centre for Inland Waters, Burlington 
(Ontario). 

For primary bibliographic entry see Field 5C. 
W77-11328 


SELECTED ASPECTS OF THEIR HABITAT, 
Ontario Ministry of the Environment, Thunder 
Bay. 

For primary bibliographic entry see Field 5C. 
W77-11329 


EXTENT OF EFFLUENT INFLUENCE ON 
LAKE WATER DETERMINED BY BACTERIAL 
POPULATION DISTRIBUTIONS, 

Ontario Ministry of the Environment, Rexdale. 
Lab Service Branch. 


For primary bibliographic entry see Field 5B. 
W77-11350 


ORGANIC CONTAMINANT RESIDUES IN 
FISHES FROM NIPIGON BAY, LAKE SUPERI- 


OR, 

Canada Centre for Inland Waters, Burlington 
(Ontario). 

For primary bibliographic entry see Field 5C. 
W77-11355 


ASSESSMENT OF THE ACUTE TOXICITY, 
GROWTH IMPAIRMENT, AND FLESH TAINT- 
ING POTENTIAL OF A BLEACHED KRAFT 
MILL EFFLUENT ON RAINBOW TROUT 
(SALMO GAIRDNERD), 

Ontario Ministry of the Environment, Rexdale. 
Limnology and Toxicity Section. 

For primary bibliographic entry see Field 5C. 
W77-11357 


DENSITY, DISTRIBUTION AND MOVEMENT 
OF NIPIGON BAY FISHES IN RELATION TO A 
PULP AND PAPER MILL EFFLUENT, 

Fisheries and Marine Lag Ottawa (Ontario). 
Great Lakes Biolimnology Lal 


For primary bibli hic fre see Field SC. 
wit 1358 a 


THE EFFECT OF CATCHMENT GEOCHEMIS- 
TRY AND GEOMORPHOLOGY ON THE 
PRODUCTIVITY OF A TROPICAL AFRICAN 
MONTANE LAKE CONNEMARA 
DAM NO. 3, RHODESIA), 

Rhodesia Univ., Salisbury. Hydrobiology 
Research Unit. 

For primary bibliographic entry see Field 5C. 
W77-11414 


ZOOPLANKTON AND PHYTOPLANKTON 
STUDIES IN THE WATERTON LAKES, AL- 
BERTA, CANADA, 

For primary bibliographic entry see Field 5C. 
W77-11415 


THE ARGILLOTROPHIC LAKE SYSTEM, 
Alberta Univ., Edmonton. Dept. of Zoology. 
For primary bibliographic entry see Field 5C. 
W77-11416 


SEASONAL CHANGES OF PLANKTONIC 
CRUSTACEA IN TWO NEWFOUNDLAND 


LAKES, 
For primary bibliographic entry see Field 5C. 
W77-11417 


THE OCCURRENCE AND BEHAVIOUR OF 
ADULT CHAOBORUS AND PROCLADIUS 
@ NEMATOCERA) FROM LAKE 
GEORGE, ‘UGANDA, 

Ghana Univ. , Legon. Dept. of Zoology. 

For primary bibliographic entry see Field SC. 
W77-11419 


TEMPERATURE LIMITATION OF 
METHANOGENESIS IN AQUATIC  SEDI- 
MENTS. 


Wisconsin Univ.-Madison. Dept. of Bacteriology. 
For primary bibliographic entry see Field 5C. 
W77-11422 


CHROMATOGRAPHIC INVESTIGATION OF 
INOSITOL PHOSPHATE ESTERS IN LAKE 
WATERS, 

Wisconsin Univ., Madison. Water Chemistry Lab. 
For primary bibliographic entry see Field 5A. 
W77-11477 
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A COMPARISON OF ENVIRONMENTS OF 

Pa FORESTS IN DOMINICA AND PUERTO 
co, 

Army Engineer Waterways Experiment Station, 

Vicksburg, Miss. 

For primary bibliographic entry see Field 2G. 

W77-10988 


BIOMETRIC CHANGES OF PINETUM 
IEDOSUM UNDER THE EFFECT OF 
DRAINAGE, (IN RUSSIAN), 

T. K. Kapustinskaite. 

Lesovedenie Vol 3, p 20-30, 1976. 


Descriptors: *Mosses, Schrubs, Statistics, Bogs, 
Biomass, 

Identifiers: Biometric, Pinetum-ledosum, Sphag- 
num. 


Biometrical indices of Pinetum ledosum on poor 
peaty soils (Lithuanian SSR, USSR) change to a 
great degree under the influence of draining. In 30- 
70 yr old Pinetum ledosum the quantity of 
phytomass of all the parts of woody story (stems, 
crowns, needles, roots) is 3-5.7 times greater and 
the current increment reaches its peak 20 yr earlier 
on drained areas than on undrained ones. The 
weight of individual needles is greater in drained 
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pine stands than in undrained ones. Needle surface 
area in drained Pinetum is 2.1-2.8 times larger than 
in undrained stands. The weight of the current 
stem increment/kg of needles changes with the age 
of stems, much smaller in undrained pine stands 
than in drained ones. The main portion (34-49) of 
the annual increment of phytomass in drained 
Pinetum is the stem wood, but in undrained stands 
the increment of sphagnum moss and boggy 
bushes is 56-70%.--Copyright 1977, Biological Ab- 
stracts, Inc. 

W77-11059 


AGROTECHNICAL PRINCIPLES FOR WATER 
AND SALINITY CONTROL IN THE ROOT 


ZONE, 

Technion-Israel Inst. of Tech., Haifa. Dept. of Soil 
Science. 

For primary bibliographic entry see Field 3C. 
W77-11064 


ON THE ROLE OF LEAF WATER IN REGU- 
LATING METABOLISM, 
Ben Gurion Univ. of the Negev, Beersheba 
bynes Research and Development Authority. 

S. Arad, and A. E. Richmond. 
In: Brackish Water as a Factor in Development, 
International Symposium, January 5-10, 1975, 
Beer-Sheva, Israel, Ben-Gurion University of the 
Negev, p 165-173. 4 fig, 3 tab, 31 ref. 


Descriptors: *Moisture stress, *Plant physiology, 
*Metabolism, *Water requirements, Enzymes, 
Cytological studies, Drought tolerance, Moisture 
deficit, Stomata, Saline water, Chlorophyll, Hu- 
midity, Osmotic pressure. 

Identifiers: *Leaf water, Leaf water saturation 
deficit, RNase, Protease, Kinetin, Abscisic acid, 
Hormone activity. 


Studies conducted on the  interrelationship 
between leaf water saturation deficit (WSD), en- 
zyme activity and hormone effects in water- 
stressed plants indicate that cell-water content su- 
persedes hormone regulation of enzyme activity 
and becomes a regulatory factor in cellular 
metabolism under conditions of water stress. The 
leaves of barley plants subjected to increasing 
drought-induced water shortage had progressively 
increased WSD, with a good correlation 
established between RNase activity and leaf- 
WSD. In plant exposed to salt-induced water 
stress, there was also good correlation between 
RNase or protease activity and either leaf-WSD or 
leaf water potential. This correlation persisted re- 
gardless of hormonal treatments-which by them- 
selves affect leaf-WSD-due to an inversion 
Kinetin and ABA effects on leaf chlorophyll were 
also reversed in the stressed plants, with these 
hormones having opposite effects on leaf-WSD. 
The leaves of ABA-treated plants contained ap- 
preciably more chlorophyll per leaf area than 
those of kinetin-treated plants. Increased leaf- 
WSD and elevations of RNase activity and ABA 
content were essentially prevented when plants 
exposed to high osmoticum were transferred to an 
environment of high relative humidity. (See also 
W77-11055) (Jahns-Arizona) 

W77-11070 


SOME FACTORS AFFECTING THE SURVIVAL 
OF ROOT-NODULE BACTERIA ON DESICCA- 
TION, 

Tasmania Univ., Hobart (Australia). Dept. of 
Agricultural Science. 

H. V. A. Bushby, and K. C. Marshall. 

Soil Biology and Biochemistry, Vol 9, p 143-147, 
1977. 2 fig, 4 tab, 16 ref. 


Descriptors: *Dehydration, ‘*Soil bacteria, 
*Rhizosphere, *Legomes, On-site investigations, 
Soil chemistry, Montmorillonite, Protection, 
Plastics, Root zone, Bacteria. 

Identifiers: *Desiccation, *Rhizobia, Maltose, 
Sucrose, Polyvinylpyrrolidone. 


Field 2—WATER CYCLE 
Group 2i—Water In Plants 


Fast-growing root-nodule bacteria were found to 
be more susceptible to desiccation than slow- 
growing species. After desiccation of sandy soil in- 
noculated with 1,000,000 bacteria/g soil, the 
average number of survivors of fast-growing 
medic rhizobia (3 strains) and Rhizobium legu- 
minosarum types (6 strains) and slow-growing spe- 
cies (9 strains) was 727, 795 and 15,682 bacteria/g 
soil, ——w- The degree of extracellular 
polysacc ide production in strains of R. trifolii 
did not influence survival in desiccated soil, nor 
did growth of R. meliloti and slow-growing species 
in media of low water activity before desiccation. 
Increasing concentrations of powdered mont- 
morillonite added to the soil caused a progressive 
increase in the survival of fast-growing rhizobia 
after desiccation, but not when added as a suspen- 
sion to the soil. Concentrations above 10% mont- 
morillonite had little effect on survival except with 
R. trifolii TAi. The clay had a detrimental effect or 
no effect on the survival of slow-growing rhizobia. 
Better protection for both fast- and slow-growing 
rhizobia was provided by maltose, sucrose and 
polyvinylpyrrolidone. Polyethylenealycal 6000, 
like montmorillonite, protected only the fast-grow- 
ing rhizobia. (Jahns-Arizona) 

W77-11080 


ENERGY REGIME AND WATER BALANCE OF 
AN ALPINE DWARF SHRUB COMMUNITY 
DURING A FOEHN PERIOD, (IN GERMAN), 
Innsbruck (Austria). Institut Allegemeine Botanik. 
A. Cernusca. 

Arch Meterol Geophys Bioklimatol Ser B Klimatol 
Umweltmeteorol Strahlungsforsch Vol 24, No 3, p 
219-241, 1976. 


Descriptors: *Shrubs, Evapotranspiration, 
*Vegetation effects, *Chinook, Alpine, Humidity, 
Stomata, Winds. 

Identifiers: Austria, Loiselleuria. 


Because of high wind velocities and low air hu- 
midity during Foehn, this wind from the south is of 
special ecological importance in the central Alps. 
The effect of a 5-day Foehn period on the radia- 
tion, heat and water economy of an alpine dwarf 
shrub community (Loiseleurietum cetrariosum) at 
Mt. Patscherkofel near Innsbruck (Austria) is 
discussed. In the course of a several-day Foehn- 
storm, evapotranspiration decreses remarkably 
heat convection increases. Decrease in 
evapotranspiration is due to the closure of the sto- 
mata of the leaves caused by the wind. The effect 
of the wind on the vegetation layer depends not 
only on the relief of the ground but also on the 
growth habit of the plants and the community 
structure. The dense Loiseleuria carpet creeping 
along the ground causes a large community 
exchange resistance which is an advantage to plant 
communities growing on windswept habitats. 
Loiseleuria is thus able to create within the vegeta- 
tion layer a favorable microclimate which is rela- 
tively calm, warm and humid even during strong 
wae 1977, Biological Abstracts, Inc. 


EFFECTS OF PLANT WATER STATUS ON 
STOMATAL ACTIVITY, PHOTOSYNTHESIS, 
AND NITRATE REDUCTASE ACTIVITY OF 
FIELD GROWN COTTON, 

Texas Tech Univ., Lubbock. Dept. of Plant and 
Soil Science. 

R. C. Ackerson, D. R. Krieg, C. L. Haring, and N. 


ig. 
Crop Science, Vol 17, p 81-84, January-February 
1977. 5 fig, i tab, 29 ref. OWRT C-6273(5225)(2). 


Descriptors: *Moisture stress, *Stomata, 
*Photosynthesis, *Plant physiology, *Cotton, 
*Drought tolerance, Plant response, Dry farming, 
Soil-water-plant relationships, On-site tests, Plant 
growth, Stress analysis, *Nitrates, Leaves. 
Identifiers: *Nitrate reductase activity, Leaf water 
potential, Leaf diffusive resistance. 


The effects of water stress on stomatal activity, 
photosynthesis and nitrate reductase activity 
(NRA) were determined in studies on field grown 
cotton (Gossypium hirsutum L., cv ‘Dunn 56C’). 
Results indicate cotton stomata are relatively in- 
sensitive to water stress within the range of leaf 
water potentials observed. Leaf diffusive re- 
sistances appeared to be virtually independent of 
leaf water potential; afternoon resistance values 
were greater than morning ones irrespective of 
leaf water potential. Photosynthesis in vegetative 
and reproductive leaves was substantially reduced 
by water stress. Photosynthetic rates of each leaf 
type responded differently to decreased leaf water 
potentials; results suggest photosynthesis reduc- 
tion was not attributable to stomatal closure. 
Stress caused NRA declines; nocturnal activity of 
nitrate reductase (respiratory linked) was also 
reduced, although the decline from maximum 
daily activity to minimum night time activity was 
similar in both stressed and nonstressed plants. In- 
hibition of NRA may be due to long term water 
stress effects rather than temporal changes in 
water status. Measurement of one or more 
physiological processes may be a better index of 
plant water status than stomatal activity, and also 
provides sensitive selection criteria for breeding 
more drought tolerant varieties. (Jahns-Arizona) 
W77-11098 


WATER RELATIONS OF FIELD GROWN COT- 
TON AND SORGHUM: TEMPORAL AND DIUR- 
NAL CHANGES IN LEAF WATER, OSMOTIC, 
AND TURGOR POTENTIALS, 

Texas Tech Univ., Lubbock. Dept. of Plant and 
Soil Science. 

R. C. Ackerson, D. R. Krieg, T. D. Miller, and R. 
E. Zartman. 


Crop Science, Vol 17, p 76-80, January-February 
1977. 4 fig, 2 tab, 29 ref. OWRT C-6273(5225\(1). 


Descriptors: ‘*Soil-water-plant __ relationships, 
*Drought tolerance, *Cotton, *Sorghum, *Plant 
physiology, Diurnal distribution, Stomata, 
Moisture stress, Osmnotic pressure, Osmosis, Tur- 
gidity, Available water. 

Identifiers: *Leaf water potential, 
potential, *Turgor potential. 


*Osmotic 


The mechanisms accounting for drought tolerance 
in sorghum and cotton are distinctly different, 
with species specific relationships in leaf water 
potential components being responsible. Cotton 
(Gossypium hirsutum L., cv. ‘Dunn 56C’) and 
sorghum (Sorghum bicolor L. Moench, cv. 
‘RS671’) planted on a Friona coarse sandy loam 
had trends in leaf water, osmotic and turgor poten- 
tials monitored on a seasonal and diurnal basis. 
The differences in water relations were deter- 
mined by studying the effects of differential soil 
water availability on leaf water potential com- 
ponents. Soil water depletion caused reduced 
morning and afternoon leaf water potentials, with 
a greater magnitude of digression in cotton. When 
soil water was adequate, declines in osmotic 
potentials maintained positive turgor in both spe- 
cies; as water stress increased, turgor potentials 
became zero because osmotic potentials did not 
decline more than water potentials. Sorghum leaf 
water potentials reached approximate equilibrium 
with soil water potential in the early morning, 
while cotton leaf water potentials did not. Con- 
comitant diurnal changes in leaf osmotic potentials 
caused specific trends of increasing turgor in 
sorghum, while cotton leaf turgor potentials re- 
gistered anomalous fluctuations. Cotton had a 
greater change in relative water content per unit 
change. (Jahns-Arizona) 

W77-11099 


RESPONSE OF OATS TO WATER DEFICIT. I. 
PHYSIOLOGICAL CHARACTERISTICS 

South Dakota State Univ., Brookings. "heat of 
Plant Science 

B.S. Sandhu, and M. L. Horton. 





Agronomy Journal, Vol. 69, No. 3, p 357-360, 
May-June 1977. 6 fig, 21 ref. OWRT B-004- 
SDAK(2). 


Descriptors: *Oats, *Moisture stress, *Moisture 
deficit, *Plant physiology, *Crop response, 
Growth stages, Stomata, Soil-water-plant relation- 
ships, Photosynthesis, Irrigation practices, Plant 
growth, Planting management, Leaves. 
Identifiers: Boot stage, Anthesis, Leaf diffusion 
resistance. 


A study was conducted to determine the effects of 
water stress on certain physiological processes of 
spring oats (Avena sativa L.) under field condi- 
tions. Plants were subjected to water deficits for 9 
to 11 days at the boot stage, at anthesis through 
early grain formation stage and at both stages in 
combination. Relative leaf water content (RLWC) 
according to the relative turgidity method was 
used as a measure of water deficit, and a diffusion 
poromeier was used to monitor lead diffusion re- 
sistance (LDR). An 80% decline in the net 
photosynthetic rate (NPR), as measured using an 
infrared gas analyzer, resulted from severe water 
stress at all stages. A decline in RLWC was fol- 
lowed by LDR increases, due to stomatal closure 
induced by water deficits. Both LDR and RLWC 
recovered in 1 to 6 days after rewatering. Stress 
during the boot stage reduced photosynthetic sen- 
sitivity to subsequent stress at the anthesis 
through early grain formation stage, with NPR 
recovering more gradually and incompletely after 
that. Plants stressed only during the boot stage, 
then adequately watered, had higher NPR than 
controls. Since the LDR and NPR of oats have 
acute sensitivity to plant water deficits, these 
parameters may help determine permissible water 
deficit limits and irrigation scheduling. (See also 
W77-11101) (jahns-Arizona) 

W77-11100 


RESPONSE OF OATS TO WATER DEFICIT. I. 
GROWTH AND YIELD CHARACTERISTICS, 
South Dakota State Univ., Brookings. Dept. of 
Plant Science. 

B. S. Sandhu, and M. L. Horion. 

Agronomy Journal, Vol. 69, No. 3, p 361-364, 
May-June 1977. 5 tab, 19 ref. OWRT B-004 
SDAK(3). 


Descriptors: *Crop response, *Oats, *Moisture 
deficit, *Plant growth, ‘*Crop production, 
Moisture stress, Plant physiology, Growth stages, 
Root development, Root distribution, On-site in- 
vestigations, Height, Planting management, Soil- 
water-plant relationships, Stomata. 

Identifiers: Boot stage, Anthesis, Florets, Ker- 
nels, Panicles. 


Spring oats (Avena sativa L.) were subjected to 
water stress for 9 to 11 days under field conditions 
to evaluate growth and yield response to water 
deficits at certain stages. Plants were grown on 
pachic udic haploborolls soil (Lismore silty clay 
loam) in large pots (120-litre garbage cans) buried 
in the center of a field. Water stress applied at the 
boot stage and/or the anthesis through early grain 
formation stage decreased plant height and 
number of florets per panicle. Stress at anthesis 
through early grain formation caused more floret 
sterility and fewer heads at maturity. Deficits at all 
stages decreased the yield of straw, tops without 
panicles, panicles, kernels and dehulled kernels. 
Kernel yield was depressed 20% and 58%, respec- 
tively, with stress at booting and anthesis through 
grain filling; combined stress caused 67% yield 
decline. Plants under soil water stress rooted to a 
greater depth and had accelerated growth = 
profuse tillering when rewatered. 

under both dryland and irrigated conditions Should 
emphasize irrigation during the anthesis through 
early grain formation stage, when water stress is 
especially dangerous. (See also W77-11100) 
(Jahns-Arizona) 

W77-11101 
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DESICCATION-INDUCED DAMAGE TO THE 
CELL PE OF ROOT-NODULE BAC- 


TERIA, 

Tasmania Univ., Hobart (Australia). Dept. of 
Agricultural Science. 

H. V. A. Bushby, and K. C. Marshall. 

Soil Biology and Biochemistry, Vol. 9, p 149-152, 
1977. 1 fig, 2 tab, 10 ref. 


Descriptors: *Dehydration, *Cytological studies, 
*Soil bacteria, *Rhizosphere, *Laboratory tests, 
Biological membranes, Fluorescence, Plant 
morphology, Root zone, Legumes. 


Identifiers: *Desiccation, *Cell envelope, 


Desiccation and rehydration of clover, pea and 
lotus root-nodule bacteria induced leakage of in- 
ternal contents reacting with the fluorescent probe 
t-anilino-8-naphthalene sulphonate (ANS), sug- 
gesting the death of these bacteria is associated 
with changes in membrane permeability. The slow- 
growing rhizobia and fast-growing Rhizobium 
meliloti showed little fluorescence in the presence 
of ANS, unlike other fast-growing bacteria of the 
R. leguminosarum group. This probably indicates 
differences in the polar/non-polar nature of the 
outer cell envelopes. After desiccation, all bacteria 
fluoresced strongly when rehydrated in a solution 
of ANS. Following removal of bacteria by cen- 
trifugation, the rehydration medium gave a high 
fluorescence (50-60%) on addition of ANS, sug- 
gesting induced leakage of internal contents. Using 
a range of screening agents, repair of significant 
numbers of lysozyme-sensitive bacteria was ob- 
served with R. leguminosarum TAIO1 within an 
hour of rehydration. Results suggest that rhizobia 
desiccation does not drastically change the suscep- 
tibility of survivors to various anti-bacterial 
agents. (Jahns-Arizona) 

W77-11105 


CAVITATION AND RESISTANCE TO WATER 
FLOW IN PLANT ROOTS, 

Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Land 
Use Research. 

G. F. Byrne, J. E. Begg, and G. K. H. 

Agricultural Metsercingy, Vol. 18, No.1 1. , p21-25, 
April 1977. 3 fig, 12 ref. 


Descriptors: *Cavitation, *Xylem, *Root systems, 
*Flow resistance, Transpiration, Cotton, Moisture 
stress, Plant physiology, Stomata, Equations, 
Laboratory tests. 


Cavitation in root xylem may cause large varia- 
tions in resistance to water flow in plants. Under 
conditions of low stress, resistance may decrease 
with transpiration, while severe stress may involve 
rapid increases due, at least in part, to cavitation. 
A relationship was found between resistance to air 
flow through frozen cotton root segments and 
plant stress, suggesting a potential method for 
determining cavitation and its effect on plant re- 
sistance. Five cotton seedlings grown in a mixture 
of perlite and vermiculite in pots in a greenhouse 
with daily watering were then subjected to dif- 
ferent degrees of water stress. Results indicated 
air was flowing through cavitated xylem vessels 
and that the extent of cavitation was a function of 
water stress. The largest conducting element is the 
first to cavitate. Equations are presented to 
describe resistance to water flow in the empty 
xylem vessels, total resistance with all vessels 
water-filled and resistance of uncavitated vessels 
to water flow. (Jahns-Arizona) 

W77-11106 


SEASONAL VARIATIONS IN STOMATAL RE- 
SISTANCE IN COTTON, 
Queensland Univ., Brisbane (Australia). Dept. of 


F ec F. 
‘or rimary bibliographic entry see Field 3 
WTI 1108 


INFLUENCE OF SOIL PROPERTIES, 
LEACHING FRACTION, AND PLANT WATER 
UPTAKE ON SOLUTE CONCENTRATION DIS- 
TRIBUTION, 

California Univ., Riverside. Dept. of Soil Science 
and cultural Engineering. 

For tn bibliographic entry see Field 2G. 
W77-11222 


MOISTURE RELATIONSHIPS IN TWELVE 
NORTHERN DESERT SHRUB COMMUNITIES 
NEAR GRAND JUNCTION, COLORADO, 
Geological Survey, Lakewood, Colo. Water 
Resources Div. 

For primary bibliographic entry see Field 2D. 
W77-11384 


PERFORMANCE OF THE SILVER- 


IN SITU, 
Agricultural Research Service, Riverside, Calif. 
Western Region. 
G. J. Hoffman, and A. E. Hall. 
Agronomy Journal, Vol 68, No 6, p 872-875, 
November-December 1976. 4 fig, 17 ref. 


Descriptors: *Moisture stress, Temperature, Hu- 
midity, Radiation, Soil moisture, Soil water, 
Moisture content, Soil-water-plant relationships. 
Identifiers: *Leaf water potential, 

psychrometer, Silver-foil psychrometer, Pinto 
bean, Thermal gradients. 


Continuous in situ measurements of leaf water 
potential are often needed in studies of the soil- 
plant-atmosphere continuum. The development of 
the silver-foil thermo-couple psychrometer has 
made these measurements possible. The objective 
of the investigation was to evaluate the per- 
formance of the silver-foil psychrometer under 
various steady-state and dynamic conditions. Leaf 
water potential measurements were made in situ 
on pinto bean in a controlled-envi it plant 
chamber where temperature, relative humidity, 
CO2 concentration, radiation, and photoperiod 
were precisely controlled. Typically, the 
psychrometer will reach equilibrium with an intact 
leaf 2 hours after attachment. Consistent leaf 
water potentials are attainable when the leaf tem- 
perature varies by as much as 0.25 C/min. This 
thermal stability is as good as that of any mul- 
tijunction psychrometer described to date. At 
radiation levels below 50 Wm(-2), leaf water 
potential readings can be made on unshaded 
leaves; above this level, the leaf must be shaded to 
prevent thermal gradients across the leaf and 
psychrometer. The silver foil psychrometer 
responded to rapid oscillations in leaf water poten- 
tial. During oscillations, leaf water potential 
preceded lead conductance and transpiration by 
one-third of the oscillation period. Net 
photosynthesis oscillated in phase with leaf con- 
ductance, indicating that net photosynthesis is 
limited by the internal CO2 concentration, even at 
very low irradiances. (Skogerboe-Colorado State) 
W77-11388 





WATER STRESS AND PHENOLOGY IN 


WHEAT, 

Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Land 
Use Research. 

For primary bibliographic entry see Field 3F. 
W77-11427 


IRRIGATION AND NITROGEN STUDIES IN 
$.23 RYEGRASS GROWN FOR ee 1. 
GROWTH, ogi agptega 


SEED YIELD, 
Nottingham Univ. (England). School of Agricul- 


ture. 
For primary bibliographic entry see Field 3F. 
W77-11432 
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DETERMINATION OF SEDIMENT YIELD BY 
TRANSFERRING RAINFALL DATA, 

Arizona Univ., Tucson. Dept. of Systems and In- 
dustrial E ring. 

J. H. Smith, D. R. Davis, and M. Fogel. 

Water Resources Bulletin, Vol. Be No. 3, p 529- 
541, June 1977. 2 fig, 17 ref. 


Descriptors: *Sediment yield, *Reservoir silting, 
*Model studies, *Arizona, all, Reservoir 
storage, Reservoirs, Dead storage, Decision mak- 
ing, Equations, Risks, Mathematical studies, Nu- 
merical analysis, Methodology, Estimating, Sedi- 
ment disc! 

Identifiers: Bayesian decision theory, Data 
transfer. 


A methodology for obtaining the optimal design 
value to allow for sediment storage in a reservoir 
was presented for the situation where no data on 
sediment loads in the incoming streams are availa- 
ble. Information concerning the amount of sedi- 
ment delivered to the reservoir over its life-time 
was obtained by a sediment yield model which 
uses data on rainfall amount and duration obtained 
from a nearby experimental watershed. Bayesian 
Decision Theory was used to obtain the optimal 
storage requirements in order to consider the natu- 
ral variation of rainfall and the sainpling error due 
to the short rainfall record available. The normally 
difficult calculations involved were made tractable 
by the use of simplifications and approximations 
which were valid in the context of the problem. 
Results showed that sediment storage require- 
ments can be calculated in this manner and that 
consideration of the uncertainties involved leads 
to a shortage requirement substantially larger than 
that calculated without such consideration. 
(Humphreys-ISWS) 

W77-10804 


SIMULATION STUDIES OF FLOW AND SEDI- 
MENT TRANSPORT USING A MATHEMATI- 
ae MODEL, ATCHAFALAYA RIVER BASIN, 


Geolowical Survey, Bay St. Louis, Miss. Water 
Resources Div.; and Geological Survey, Miami, 
Fla. Water Resources Div. 

M. E. Jennings, and L. F. Land. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-268 707, 
Price codes: A04 in paper copy, A01 in microfiche. 
Water-Resources Investigations 77-14, May 1977. 
55 p, 22 fig, 8 tab, 9 ref. 


Descriptors: *Sedimentation rates, *Mathematical 

models, *Aggradation, ‘*Sediment transport, 
varied flow, Streamflow, Flow rates, 

Flow profiles, Simulation analysis, Sediment dis- 

tribution, Mississippi River basin. 

Identifiers: * alaya River basin(La). 


Simulation studies were made of flow and sedi- 
ment transport for the Atchafalaya River basin, 
Louisiana using a mathematical model calibrated 
and supplied by the Hydrologic Engineering 
Center and the New Orleans District, U.S. Army 
Corps of Engineers. The study results are based on 
three, 50-year computer simulations for the fol- 
lowing alternatives: (1) no-action alternative, (2) 
channelization with a center-channel flow area of 
80,000 sq ft, and (3) channelization with a center- 
channel flow area of 100,000 sq ft. Analyses of the 
simulated data base for depth-frequency, inun- 
dated-area, floodway cross-section and water-sur- 
face profile relationships were made for 10 flow 
rates. The analyses indicate a general trend of ag- 
gradation in the lower part of the floodway with a 
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APPARATUS FOR COLLECTING DEEP-SEA 
SEDIMENT PORE WATER, 

Office of Naval Research, Arlington, VA. 

For primary bibliographic entry see Field 7B. 
W77-10881 


SEDIMENT SUSPENSION AND TURBULENCE 
IN AN OSCILLATING FLUME, 
a Univ., Berkeley. Hydraulic Engineering 


ri re. MacDonald. 

Army Coastal Engineering Research Center, Ft. 
Belvoir, Va., Technical Paper No. 77-4, April 
1977. 80 p, 28 fig, 3 tab, 23 ref. DACW72-71-C- 
0024. 


Descriptors: *Sediments, *Water quality, 
*Sediment transport, *Turbulence, *Baseline stu- 
dies, Flumes. 

Identifiers: *Outer Continental Shelf, *Suspended 
sediments, Wave action, Coastal zone. 


An experimental study measured suspended-sedi- 
ment concentrations and turbulence above the bot- 
tom of a specially designed oscillating flume. A 
total of 73 concentration distributions was mea- 
sured for a single fixed-bottom roughness and the 
same specific gravity (1.25) of sediment. Three dif- 
ferent sediment sizes were used, 65 experiments 
with the same size. These experiments show a sim- 
ple exponential distribution, except near the bot- 
tom, as previously found by other investigators. 
The slope of the concentration distribution is in 
the range of -5 to -15 per foot for the experiments. 
For the limited data on other sizes, the slope of the 
concentration distribution becomes more negative 
as fall velocity increases. Turbulent velocity fluc- 
tuations measured with a hot-film anemometer are 
normally distributed with mean zero for measure- 
ments at two elevations above the bed, well out- 
side the viscous boundary layer. The root mean 
square of the velocity fluctuations decreases ex- 
ponentially with distance above the bed, and at the 
bed, increases approximately linearly with in- 
crease in flume velocity. When extrapolated to 
typical field conditions seaward of the breaker, 
these experiments demonstrate the importance of 
fall velocity, maximum wave-induced bottom 
velocity, and turbulent velocity fluctuations in 
controlling sediment suspension by shoaling 
waves. However, comparisons of data obtained 
with the lightweight sediment in these experiments 
and the probable motion of quarts sand in the field 
Suggest that sediment suspensions caused by 
shoaling waves offshore of the breaker are likely 
to be limited. (Sinha-OEIS) 

W77-10887 


SUSPENDED SEDIMENT IN THE LITTORAL 
ZONE AT VENTNOR, NEW JERSEY, AND 
NAGS HEAD, NORTH CAROLINA, 
Coastal Engineering Research Center, 
Belvoir, Va. 

For primary bibliographic entry see Field 2L. 
W77-10888 


Fort 


ASPECTS OF SIZE _ DISTRIBUTIONS, 
MINERALOGY AND GEOCHEMISTRY OF 
DELTAIC AND ADJACENT SHALLOW 
MARINE SEDIMENTS, NORTH ARCTIC 
ALASKA, 

Alaska Univ., College. Inst. of Marine Science. 
For primary bibliographic entry see Field 2L. 
W77-10897 


APPENDIX V. SHORELINE DAMAGE SURVEY: 
AN APPRAISAL WITH RECOMMENDATIONS, 
Michigan Univ., Ann Arbor. Coastal Zone Lab. 
std gaol bibliographic entry see Field 2H. 

10904 


ENGINEERING-ECONOMIC ANALYSIS OF 
SHORE PROTECTION SYSTEMS: A 
BENEFIT/COST MODEL, 

Michigan Univ., Ann Arbor. Coastal Zone Lab. 
For primary bibliographic entry see Field 2H. 
W77-10905 


WATER MANAGEMENT FOR SHORELINE 
EROSION CONTROL ON THE CHIPPEWA 
FLOWAGE, 
Wisconsin Univ., Madison. 

Resources Unit. 

For primary bibliographic entry see Field 4D. 
W77-10925 


Environmental 


THE SEDIMENT ENVIRONMENT OF PORT 
VALDEZ, ALASKA: THE EFFECT OF OIL ON 
THIS ECOSYSTEM, 

Alaska Univ., College. 

For primary bibliographic entry see Field SC. 
W77-10944 


DREDGED MATERIAL AS A NATURAL 
RESOURCE, 

Army Engineer Waterways Experiment Station, 
Vicksburg, Miss. Environmental Effects Lab. 

For primary bibliographic entry see Field SE. 
W77-10962 


NONUNIFORM FLOW IN AGGRADING CHAN- 
NELS, 

Punjab Agricultural Univ., Ludhiana (India). Dept. 
of Civil Engineering. 

For primary bibliographic entry see Field 8B. 
W77-10963 


DEVELOPMENT OF BED CONFIGURATIONS 
IN COARSE SANDS, 

Massachusetts Inst. of Tech., Cambridge. Dept. of 
Earth and Planetary Sciences. 

For primary bibliographic entry see Field 8B. 
W77-10980 


GENERAL SCOUR AND FILL ALONG A 
STREAM REACH, 

California Inst. of Tech., Pasadena. 

For primary bibliographic entry see Field 8B. 
W77-10982 


DREDGED MATERIAL AS A NATURAL 
RESOURCE--CONCEPTS FOR LAND IM- 
PROVEMENT AND RECLAMATION, 

Army Engineer Waterways Experiment Station, 
Vicksburg, Miss. Environmental Effects Lab. 

For primary bibliographic entry see Field 4A. 
W77-10983 


REMOTE MEASUREMENT OF ‘TURBIDITY’ 
AND OTHER WATER QUALITY PARAME- 


TERS, 

National Aeronautics and Space Administration, 
Greenbelt, Md. Goddard Space Flight Center. 

For primary bibliographic entry see Field 5A. 
W77-10985 


PULSING FLOW IN STEEP ALLUVIAL 


STREAMS, 
Missouri Univ., Columbia. Dept. of Geology. 
For primary bibliographic entry see Field 8B. 
W77-11206 


MATHEMATICAL MODELING OF SCOUR 
AND DEPOSITION, 

Hydrologic Engineering Center, Davis, Calif. 

For primary bibliographic entry see Field 8B. 
W77-11207 





BED LOAD SAMPLER FOR STREAMS WITH 
SANDY BED, 

Technion-Israel Inst. of Tech. Haifa. Faculty of 
Agricultural Engineering. 

A. Racotch, and R. Sagi. 

Journal of the Hydraulic Division, American 
Society of Civil Engineers, Vol. 103, No. HY8, p 
923-928, August 1977. 3 fig, 9 ref, 1 append. USDA 
FG-Is-242. 


Descriptors: 
*Equipment, 
Beds, Streams, Streamflow, Sands, 
Sedimentation, Sedimentology. 


*Bed load samplers, *Sampling, 
*Sediment transport, Bed load, 
Sediments, 


Technical and operational considerations led to 
the idea of using a simple pit sampler in combina- 
tion with a weighting instrument as a possible and 
inexpensive arrangement for bed load measuring 
purposes. In order to avoid large construction and 
collecting containers, it was decided to design the 
opening/instrument c combination for pore hav- 
ing nominal ( of that equal the 
number of particles considered and their total 
volume) diameters less than 3 mm, making the unit 
suitable for streams with sandy beds. The 
proposed instrument was described. The sensing 
element is built in the form of a bucket, subdivided 
into two compartments and pivoted over a knife 
edge. The bucket tips whenever one of the com- 
partments fills up to a preset quantity of material. 
The material is tipped into the collecting container 
and the empty compartment is simultaneously ex- 

posed to the material entering the opening. The 
psened of the shape and the dimensions of the 
bucket were based on an analytical investigation 
of a mathematical model. The analysis permitted 
determination of the parameters of the bucket and 
the position of the pivot. Emphasis was placed on 
automatic performance of the whole system in the 
sense that no person has to assist the measuring 
unit at the time of operation. (Sims-ISWS) 
W77-11208 





ASSESSING THE ACCURACY OF SUSPENDED 
SEDIMENT RATING CURVES FOR A SMALL 


BASIN, 
Exeter Univ. (England). Dept. of Geography. 
D. E. Walling. 


Water Resources Research, Vol 13, No 3, p 531- 
538, June 1977. 9 fig, 3 tab, 33 ref. 


Descriptors: *Rating curves, *Suspended load, 
*Small watersheds, *Stage-discharge relations, 
Sediment discharge, Data collections, On-site in- 
vestigations, Sediments, Analysis, Analytical 
techniques, Estimating, Seasonal, Summer, 
Winter, Foreign research, Foreign countries. 
Identifiers: *England, *River *Creedy(England), 
Rising stage, Falling stage. 


Sediment rating curves often are used to estimate 
suspended sediment loads where the sampling pro- 
gram is insufficient to define the continuous 
record of sediment concentration. Use of the 
technique will involve errors in the values of sedi- 
ment load produced, and comparison with mea- 
sured daily values has been employed to assess the 
magnitude of the errors. Comparisons are more 
difficult for small- and medium-sized catchments 
because of the general lack of direct measure- 
ments of loads. Recording turbidity meters could 
be employed to provide a continuous record of 
sediment concentration which can be used to cal- 
culate sediment loads. Results were presented for 
the river Creedy in which the values o sediment 
load calculated from the continuous concentration 
record were compared with estimates derived 
from rating curves. The rating-curve data were 
grouped according to season and stage tendency to 
provide various rating relationships. Values of an- 
nual sediment load estimated by using a rating 
curve could involve errors of up to +280%, 
whereas the errors for monthly loads could range 
between +900% and -90%. Careful consideration 
should be given to possible error terms before rat- 
ing-curve estimates of sediment load are used in 
statistical and other analyses. (Humphreys-ISWS) 
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W77-11210 


DISTRIBUTED NUMERICAL MODEL FOR 

ESTIMATING RUNOFF AND SEDIMENT 

DISCHARGE OF UNGAGED RIVERS, 1. THE 

INFORMATION SYSTEM, 

McGill Univ., Montreal (Quebec). Dept. of Civil 
ring and Applied Mechanics. 

For primary bibliographic entry see Field 2A. 

W77-11218 


DISTRIBUTED NUMERICAL MODEL FOR 
ESTIMATING RUNOFF AND SEDIMENT 
DISCHARGE OF UNGAGED RIVERS, 2. 
MODEL DEVELOPMENT. 

Waterloo Univ. (Ontario). Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 2A. 
W77-11219 


DISTRIBUTED NUMERICAL MODEL FOR 
ESTIMATING RUNOFF AND SEDIMENT 
DISCHARGE OF UNGAGED RIVERS, 3. COM- 
PARISON WITH OTHER SIMPLE 
TECHNIQUES, 

McGill Univ. Montreal (Quebec), Department of 
Civil Engineering and Applied Mechanics. 

For primary bibliographic entry see Field 2A. 
W77-11220 


USE OF A VERSATILE EXPERIMENTAL 
SYSTEM FOR SOIL EROSION STUDIES, 
Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Soils. 
P. H. Walker, J. Hutka, A. J. Moss, and P. I. A. 
Kinnell. 

Soil Science Society of America Journal, Vol. 41, 
No. 3, p 610-612, May-June 1977. 3 fig, 10 ref. 


Descriptors: *Soil erosion, *Simulated rainfall, 
*Laboratory tests, Sheet erosion, Erosion, Ero- 
sion rates, Raindrops, Slopes, Streams, Runoff, 
Pa a transport, Bed load, 

(Sedi ts), Rainfall, Rainfall simula- 
ro Impact(Rainfall), Soil science. 





A laboratory facility for the study of soil erosion 
was described. Rainfall from a modular system 
supplied raindrops at near terminal velocity to 
prepared soil beds set in a flume with slope ad- 
justable up to 30%. A comparison was made of 
erosion under overland flow alone and of storm 
rains of the same intensity (discharge), but of dif- 
ferent energy levels. Raindrop impact in runoff 
flow was a powerful agency in promoting soil 
transport and inhibiting rill formation. Bed load 
movement was important in the transport of sand 
grains, even where the runoff was disturbed by 
ae (Sims-ISWS) 
1123 


FLUVIAL SEDIMENT IN THE ARKANSAS 
RIVER BASIN, KANSAS, 

Geological Survey, Lawrence, Kans. Water 
Resources Div. 

W. R. Osterkamp. 

Kansas Geological Survey, (Topeka), Bulletin No 
19, 1977. 91 p, 17 fig, 3 tab, 20 ref, 5 append. 


Descriptors: *Sediment transport, *Fluvial sedi- 
ments, *Sediment yield, *Runoff, *Environmental 
effects, Climates, Geology, Topography, Vegeta- 
tion, Land use, Evaluation, Hydrologic data, 
Suspended load, Particle size. 

Identifiers: * Arkansas River basin(Kan). 


Measured sediment yields in the Arkansas River 
basin of Kansas show large areal variation. Cli- 
mate, geology, topography, and to a lesser extent 
vegetation and land use, are variables controlling 
yields. Average annual precipitation increases 
from 15 inches in the west to 41 inches in the east. 
The surficial geology is dominated by alluvium and 


eolian sand and silt in the western two-thirds of the 
basins and by limestone and shale in the east. 
Topography varies with geology so that slopes are 
gentlest in the west and in lowland areas, and 
greatest where stream dissection is occurring. 
Vegetation is least effective in controlling erosion 
in the west owing to the strong influence by cli- 
mate and land use. Runoff, which increases from 
bi to east similar to precipitation, combines the 
effects of climate, vegetation and, in I 
and land use. pe ger combined with dae. 
is the prime indicator of sediment yields. Total 
sediment yields in excess of 600 tons per square 
mile per year occur where the Flint Hills are un- 
derlain by gypsiferous shale. Similar yields occur 
in the western part of the basin where slopes are 
relatively high and vegetation is inadequate to con- 
trol dissection. Yields in the eastern two-thirds of 
the basin range from 100 to 600 tons per square 
mile per year depending on slope, runoff, and 
stresses of land use or hydraulic structures. Where 
slopes are low, yields may be less than 100 tons 
per square mile per year. (Woodard-USGS) 
W77-11364 


WUENCY DOMAIN ANALYSIS OF 
HYDROLOGICAL SYSTEMS WITH MONTHLY 
DATA, 

Universidad del Zulia, Maracaibo (Venezuela); 
and Geological Survey, Lakewood, Colo. Water 
Resources Div. 

For primary bibliographic entry see Field 2A. 
W77-11386 


PREDICTING PARTICLE-SIZE COMPOSITION 
OF ERODED SOIL, 

Agricultural Research Service, Morris, Minn. 

R. A. Young, and C. A. Onstad. 

In: Transactions of the American Society of 
Agricultural Engineers, Soil and Water, p 1070- 
1075, Special Edition 1976. 2 fig, 3 tab, 22 ref. 


Descriptors: *Particle size, Erosion, Organic 
matter, Pore pressure, Soils, Soil investigations, 
Sediments, *Soil erosion, *Forecasting. 


A set of equations was developed for predicting 
particle-size distribution of eroded soil, based on 
soil surface area and texture and considering or- 
ganic matter enrichment and the tendency of a soil 
to rill. Three parameters--particle-size distribution 
of the matrix soil, organic matter, and water con- 
tent at -15 bars pore presure gave a good estimate 
of the expected particle-size distribution. 
(Skogerboe-Colorado State) 

W77-11409 


2K. Chemical Processes 


TOXIC METALS IN GROUND WATER OF THE 
FRONT RANGE, COLORADO, 

Colorado School of Mines, Golden. Dept. of 
Chemistry; and Colorado School of Mines, Gol- 
den. Dept. of Geochemistry. 

For prosaty bibliographic entry see Field SA. 
W77-10853 


HYDROLOGIC MAPS AND DATA IN THE 

MIMBRES BASIN, NEW MEXICO, 

Geological Survey, Albuquerque, N.M. Water 

Resources Div. 

For primary bibliographic entry see Field 7C. 
-10858 


ANALYSES OF WATER, CORE MATERIAL, 
AND ELUTRIATE SAMPLES COLLECTED 
NEAR BURAS, LOUISIANA (NEW ORLEANS 
TO VENICE, LOUISIANA, HURRICANE PRO- 
TECTION PROJECT), 

Geological Survey, Baton Rouge, La. Water 
Resources Div. 

For primary bibliographic entry see Field 8G. 
W77.10865 


WATER CYCLE—Field 2 
Chemical Processes—Group 2K 


EFFECTS OF PHREATOPHYTE REMOVAL ON 
WATER QUALITY IN THE GILA RIVER 
PHREATOPHYTE PROJECT AREA, GRAHAM 
COUNTY, ARIZONA, WITH A_ SECTION 
STATISTICAL ANALYSIS, 

Geological Survey, Phoenix, Ariz. Water 
Resources Div. 

For primary bibliographic entry see Field SA. 
W77-10868 


USE OF AN AIRBORNE FRAUNHOFER LINE 
DISCRIMINATOR FOR THE DETECTION OF 

SOLAR STIMULATED LUMINESCENCE, 

Geological Survey, Flagstaff, Ariz. Water 

Resources Div.; and Geological Survey, Reston, 

Va. Water Resources Div. 

R. D. Watson, and W. R. Hemphill. 


Descriptors: *Solar radiation, *Light intensity, 
*Reflectance, *Fluorescence, Surface waters, 
Vegetation, Soils, Mineralogy, Sediments, Oil, 
Data collections, Tracking techniques, Water pol- 
lution sources, Path of pollutants, Instrumenta- 
tion, Aircraft, Analytical techniques. 

Identifiers: *Electro-optical device, 
*Luminescence, Solar stimulated luminescence. 


Luminescence is the property of some materials to 
emit light when excited by external stimuli such as 
ultraviolet or visible light or by chemical or 
mechanical action. The Fraunhofer line dis- 
criminator (FLD) is an airborne electro-optical 
device which operates as a non-imaging radiome- 
ter and permits detection of solar stimulated lu- 
minescence several orders of magnitude below the 
intensity detectable with the human eye. 
Procedures employing a laboratory fluorescence 
spectrometer permit prediction of the detectivity 
with an FLD prior to monitoring an airborne test. 
Luminescence spectra of the material are cor- 
rected for wavelength variation in spectrometer 
source, detector sensitivity, and solar illumination. 
By comparing these results with the luminescence 
of a rhodamine WT dye standard, the lu- 
minescence of the material may be expressed in 
term of rhodamine dye equivalency at the 
wavelength of several Fraunhofer lines. The FLD 
detectivity may be assessed at each Fraunhofer 

, and the optimum line for field observation of 
the material may be selected. (Woodard-USGS) 
W77-10869 


HYDROGEN ION EXCHANGE ON 
AMORPHOUS SILICA IN SEAWATER, 
Oregon State Univ., Corvallis. School of Oceanog- 


raphy. 

C. H. Culberson, R. M. Pytkowicz, and E. L. 
Atlas. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as AD-A033 
163, Price codes: A02 in paper copy, AOl in 
microfiche. Report No. 75-16, March 1975. 12 p, 3 
fig, 1 tab, 22 ref. N00014-67-A-0360-0007, NSF 
GA-17011. 


Descriptors: *Ion exchange, *Silica, *Sea water, 
*Water quality, *Cation exchange, Clays, Water 
chemistry, Temperature, Physical properties, 
Water properties, Chemical properties, Hydrogen 
ion concentration, Inorganic compounds, Sil- 
icates, Analytical techniques, Connate water. 
Identifiers: *Amorphous silica, *Hydrogen ion 
exchange, *Ion exchange reactions, Siliceous 
oozes, Exchange reactions, Marine sediments, 
Reactive silicate. 


The amount of edie. ak ion exchange on the sur- 
face of amorphous silica in seawater was mea- 
sured as a function of pH at 2 and 25 C. Hydrogen 
ion exchange with the cations present in seawater 
is pH dependent, and at 25 C the fraction of the 
surface in the cation form increases from 9% at pH 
7 to 22% at pH 8. The exchange is temperature de- 
pendent; and at 2 C and pH 8, 14% of the exchange 
sites are occupied by cations, as opposed to 22% 
of the exchange sites at 15 C. The results were 


Field 2—WATER CYCLE 


Group 2K—Chemical Processes 


used to calculate the buffer capacity of a model 
sediment consisting of pore water and amorphous 
silica. For a sediment of 70% pouty. » PH 7.7, and 
25 C, the buffer capacity of sediment plus pore 
water is 67 times the buffer capacity of pure sea- 
water. (Henley-ISWS) 

W77-10979 


MATERIAL TRANSPORT THROUGH POROUS 
MEDIA: A_ FINITE-ELEMENT GALERKIN 
MODEL, 

Oak Ridge National Lab., Tenn. Environmental 
Sciences Div. 

For primary bibliographic entry see Field 2F. 
W77-10981 


BRACKISH GROUNDWATER BODIES AS A 
RESULT OF GEOLOGICAL HISTORY AND 
HYDROLOGICAL CONDITIONS, 

Rijksinstituut voor Drinkwater voorziening, Delft 
(Netherlands). 

For primary bibliographic entry see Field 2F. 
W77-11057 


PENETRABILITY AND SORPTIVITY IN CAL- 
CAREOUS SOILS, 

National Research Centre, Cairo (Egypt). 

For primary bibliographic entry see Field 2G. 
W77-11095 


WATER QUALITY IN VICINITY OF FENTON 
HILL SITE, 1975, 

Los Alamos Scientific Lab., N. M 

For primary bibliographic entry a Field SA. 
W77-11129 


ORTSAND: ORIGIN AND DIAGNOSTIC 
VALUE, (IN RUSSIAN), 

Moscow State Univ. (USSR). Dept. of Physics; 
and Moscow State Univ. (USSR). Dept. of Soil 
Melioration. 

For primary bibliographic entry see Field 2G. 
W77-11424 


ION ACTIVITY PRODUCTS OF CALCIUM 
CARBONATE IN WATERS BELOW THE ROOT 
ZONE, 

Agricultural Research Service, Riverside, Calif. 
Salinity Lab. 

D. L. Suarez. 

Soil Science of America Journal, Vol 41, No 2, p 
310-315, March-April 1977. 4 fig, 3 tab, 27 ref. 


Descriptors: *Ions, *Soil water, *Calcium car- 
bonate, *Arizona, *Calcareous soils, Calcite, Soil 
chemistry, Irrigation wells, Irrigation water, On- 
site investigations , Chemical precipitation. 
Identifiers: Wellton-Mohawk Irrigation Dis- 
trict(Ariz). 


A study was conducted to determine the pH, 
Ca(2+) and HC03(-) relations in 28 well waters ob- 
tained from beneath fields in the Wellton-Mohawk 
Irrigation District of Arizona. Based on field mea- 
surements of pH, the mean CaCO3 ion activity 
product (LAP) was 11.3 x 10 to the minus 9th power 
(pIAP 7.95) with a standard error of 0.7 x 10 to the 
minus 9th power at field water temperatures of 
about 25C. The residence time of waters in the soil 
varies widely; results indicate a longer residence 
time is associated with greater ionic strength. The 
lack of a trend in pLAP vs. ionic strength indicates 
the kinetics of calcite equilibration (from super- 
saturation) is slow in soil-water systems. Further 
support for this was an average pIAP of 7.97 calcu- 
lated from 35 water analyses obtained from wells 
in the Grand Valley of Colorado and by a pIAP 
value of 7.96 in a soil water sample from a lysime- 
ter study. A pIAP value of 7.95 is suggested for use 
in predictive models when CaCO3 precipitation 
occurs. Waters er rapid CO2 degassing 


(e.g., surface exposure of waters) woul: 


have higher LAP values and measurable rates of 
Wicce (Jahns-Arizona) 
Wr 4 


A NOTE ON SOIL AND WATER MERCURY 
LEVELS IN ISRAEL AND THE SINAI, 

Hawaii Univ., Honolulu. Dept. of Botany and 
Microbiology. 

For primary bibliographic entry see Field 5A. 
W77-11443 


2L. Estuaries 


SALT-WATER ENCROACHMENT IN 
AQUIFERS NEAR THE HOUSTON SHIP CHAN- 


. TEXAS, 
Geological Survey, 
Resources Div. 

For primary bibliographic entry see Field 5B. 
W77-10872 


Houston, Tex. Water 


APPARATUS FOR COLLECTING 
SEDIMENT PORE WATER, 

Office of Naval Research, Arlington, VA. 
For primary bibliographic entry see sig oes 7B. 
W77-10881 


DEEP-SEA 


MARINE ENVIRONMENTAL PROTECTION 
PROGRAM: AN ANALYSIS OF MISSION PER- 
FORMANCE. 

Coast Guard, Washington, D.C. Marine Environ- 
mental Protection Div. 

For primary bibliographic entry see Field 5G. 
W77-10882 


AN ANALYSIS OF COASTAL ZONE MANAGE- 
MENT PROGRAM PROPOSALS TO DETER- 
MINE THEIR EFFECT ON THE UNITED 
STATES AIR FORCE, 

Air Force Inst. of Tech., Wright-Patterson A.F.B., 
Ohio. School of Systems and Logistics. 

For primary bibliographic entry see Field 5G. 
W77-10883 


WAVE INDUCED OSCILLATIONS IN HAR- 
BORS WITH CONNECTED BASINS, 

California Inst. of Tech., Pasadena. W.M. Keck 
Lab. of Hydraulics and Water Resources. 

For primary bibliographic entry see Field 8B. 
W77-10884 


NOTE CONCERNING THE CORRELATIONS IN 
SPACE AND TIME OF SURFACE WAVE AM- 


ES, 
Physical Dynamics, Inc., Berkeley, Calif. 
K. M. Watson, and B. J. West. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as AD-A002 
100, Price codes: A03 in paper copy, A01 in 
microfiche. Air Force Systems Command, Rome 
Air Development Center, Technical Report No. 
RADC-TR-74-267, July 1974. 26 p, 1 fig, 7 ref. 


Descripiors: *Ocean waves. 

Identifiers: Surface waves, Scattering, Wave- 
wave interaction, Doppler spectrum, Backscat- 
tered radiation. 


A calculation of the de-correlation time of the 
Ocean surface wave spectrum at large wavenum- 
bers is given. This is based on a simple model of 
wave-wave interactions. The results are expressed 
in terms of an expected Doppler spread of scat- 
tered electromagnetic waves in the microwave 
regime. A calculation is also given of the distance 
over which de-correlation of surface waves oc- 
curs. (Sinha-OEIS) 

W77-10886 
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SEDIMENT SUSPENSION AND TURBULENCE 
IN AN OSCILLATING FLUME, 
= Univ., Berkeley. Hydraulic Engineering 


For primary bibliographic entry see Field 2J. 
0887 


SUSPENDED SEDIMENT IN THE LITTORAL 
ZONE AT VENTNOR, NEW JERSEY, AND 
NAGS HEAD, NORTH CAROLINA, 
Coastal Engineering Research Center, 
Belvoir, Va. 

J. C. Fairchild. 

Coastal Engineering Research Center, Technical 
Paper No. 77-5, May 1977. 97 p, 26 fig, 1 tab, 23 
ref, 4 append. 


Fort 


Descriptors: *Baseline studies, *Coastal engineer- 
ing, *New Jersey, *North Carolina, Littoral, Sedi- 
ments, Coasts. 

Identifiers: *Outer Continental shelf, Suspended 
sediments. 
S ded. it samples were collected in 
and near the surf zone from Jennette’s Pier, Nags 
Head, North Carolina, and the City Pier, Ventnor, 
New Jersey, using a tractor-mounted pump sam- 
pler. Maximum it concentra- 
tions at Ventnor ranged up to 2.6 parts per 
thousand by weight, and at Nags Head up to about 
4.0 parts per thousand. As in previous studies, the 
log of concentration decreased linearly with eleva- 
tion above bottom for samples away from the bot- 
tom, but near-bottom concentration was higher 
than the extrapolated log trend. Concentration in- 
creased as local height-to-depth ratio increased, to 
a maximum near the theoretically predicted max- 
imum height-to-depth ratio. Plunging breakers ap- 
pear to suspend more sediment than spilling 
breakers. Median sand size at Ventnor ranged 
from 0.12 to 0.15 millimeter and at Nags Head 
averaged about 0.21 millimeter. The median size of 
suspened-sediment samples was lower than bot- 
tom samples. Potential applications, including an 
example on longshore transport, are discussed. 
The results of this report are based on a total of 
850 samples, each pumped for 2.5 to 3 minutes and 
more than half collected in the 0.2 to 0.5 foot range 
above the bottom. (Sinha-OEIS) 

W77-10888 








INVESTIGATION OF THE BEHAVIOR OF 
TRACE ELEMENTS IN OCEAN WATER BY 
THE DESORPTION METHOD, 

For primary bibliographic entry see Field 5B. 
W77-10889 


WATER QUALITY DATA DURING  SEP- 
TEMBER 10-13, 1974 AT WARD COVE AND 
TONGASS NARROWS, ALASKA. 
Environmental Protection Agency, Anchorage, 
Alaska. Alaska Operations Office; Environmental 
Protection Agency, Seattle, Wash. Region X.; and 
Environmental Protection Agency, Seattle, Wash. 
Analysis Div. 

For primary bibliographic entry see Field SC. 
W77-10890 


ENVIRONMENTAL STUDIES OF AN ARCTIC 
ESTUARINE SYSTEM - FINAL REPORT. 
Alaska Univ., College. Inst. of Marine Science. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as COM-75- 
10371, Price codes: Al3 in paper copy, A0Ol in 
microfiche. U.S. Environmental Protection Agen- 


cy Office of Research and Development, Ecologi- 
cal Research Series, No. EPA (3-75-0026, June 
1975, 549 p. Grant R801124-03. 

Descriptors: *Estuarine environment, 
*Freshwater, ‘*Baseline studies, *Resources 


development, Environmental effects, Water pollu- 
tion, *Alaska, Fisheries. 

Identifiers: *Outer Continental Shelf, Beaufort 
Sea, *Colville River estuary(Alas). 
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The Colville River estuarine system was studied 
over a — + four years. Physical, chemical, 
oon hological and biological features were in- 
orth slope river deltas differ significantly 
from omg a elsewhere, due to climatological ex- 
tremes and a log, cold, dark winter with continu- 
ous ice-cover and continuous daylight during the 
summer with melting ice or open water. Basic in- 
formation has been obtained on the winds, waves 
and currents. Predominant current directions are 
from the west, with wind drift currents with a 
periodicity of 4 to 5 days. Beach sediments are 
characterized as poorly sorted gravelly sandy sedi- 
ment in a relatively low energy environment. The 
ice-free biological regime is strongly influenced by 
the river input of low salinity water containing 
relatively high concentrations of nitrogen 
nutrients. An annual primary production in the 
estuary is ee nd at 10-15 gC sq. m. 
Crustaceans, molluscs and polychaetes charac- 
terize the macrofauna at depths exceeding 2 m, 
with but few species responsible for most of the 
biomass. Interesting features of the chemical 
regime are connected with the isolation of hyper- 
saline water in the shallow estuarine and river 
system. Fresh water systems were included in the 
study. (See W77-10894 thru W77-10903) (Sinha- 
OEIS) 
W77-10893 


INTRODUCTION: RATIONALE, OBJECTIVES 

AND LOGISTICS, 

Alaska Univ. , College. Inst. of Marine Science. 

D. M. Schell. 

Environmental Studies of an Arctic Estuarine 

System, Environmental Protection Agency 
i Research Series No. EPA-660/3-75- 

026, June 1975. p 5-13, 1 fig, 1 ref. Grant R801124- 

03. 


Descriptors: *Baseline studies, *Resources 
development, *Ecosystems, *Environmental ef- 
fects, Alaska, Arctic, Oil pollution. 

Identifiers: *Outer Continental Shelf. 


In anticipation of the extensive developmental ac- 
tivity associated with the Alaskan north slope oil 
resources and the reestablishment of native com- 
munities consequent to the settlement of the 
Alaska Native Land Claims Act, this study was 
designed to provide baseline information on both 
fresh and estuarine environments along the 
Alaskan arctic coast. Because of the scarcity of 
existing knowledge, this effort has included basic 
descriptive work of the aquatic ecosystems. The 
remoteness and extreme climatic conditions of the 
study area rquired that the projects be combined 
into a single coherent interdisciplinary effort, with 
no distinction being drawn between freshwater or 
marine environments as to application of effort. 
This allowed an integrated program that in several 
cases aided in understanding the interrelationships 
that occurred across the marine-freshwater boun- 
= L 4 also W77-10813) (Sinha-OEIS) 


A STUDY OF WIND, WAVES AND CURRENTS 
IN SIMPSON LAGOON 

tii” , College. Inst. of Marine Science. 

In: erietube Studies of an Arctic Estuarine 
System, Environmental Protection Agency 
Ecological Research Series No. EPA-660/3-75- 
026, June 1975. p 15-44, 15 fig, 3 tab, 13 ref. Grant 
R801 124-03. 


Descriptors: *Polar regions, *Arctic Ocean, 
*Estuaries, *Winds, *Waves(Water), 
*Currents(Water), Cold regions, Environmental 
effects, Baseline studies, Water pollution. 
Identifiers: *Outer Continental Shelf, Beaufort 
Sea, *Simpson Lagoon(Alas). 


Coastal wind, wave and current patterns in a 
coastal polar environment are described and an in- 
itial predictive capacity for some future applied 


problems is provided, especially the transport of 
natural and man-made materials. Wave and cur- 
rent patterns in Simpson Lagoon are affected 
predominantly by prevailing local meteorological 
conditions. Northeasterly and northwesterly 
winds are responsible for predominantly 
northwesterly and northeasterly flowing currents 
and the meteorological tidal range is generally 
greater than the astronomical tidal r range. Prevail- 
ing wind drift currents control the general current 
pattern in Simpson Lagoon. Although lunar tidal 
periodicities may be distinguished in current 
records from Simpson Lagoon, they are con- 
sidered to be subsidiary to the wind drift currents 
in controlling overall current patterns in Simpson 
Lagoon. (See also W77-10893) (Sinha-OEIS) 
W77-10895 


BEACH MORPHOLOGY AND SEDIMENTOLO- 
GY OF SIMPSON LAGOON, 

Alaska Univ., College. Inst. of Marine Science. 

D. C. Burrell, J. A. Dygas, and R. W. Tucker. 

In: Environmental Studies of an Arctic gare 
System, Environmental Protection Agenc 
Ecological Research Series No. EPA-660/3-75- 
026, June 1975. p 45-139, 42 fig, 13 tab, 58 ref. 
Grant R801124-03. 


Descriptors: *Sedimentology, *Barrier islands, 
*Sediment transport,  *Baseline studies, 
*Resources development, *Environmental ef- 
fects, Arctic, Polar regions, Beaches, Lagoons. 

Identifiers: *Outer Continental Shelf, Beaufort 
Sea, Beach morphology, *Simpson Lagoon(Alas). 


Geological investigations were conducted as part 
of the overall baseline study program in an effort 
to determine both the static and dynamic sedimen- 
tological regime of the lagoon - barrier island en- 
vironment immediately east of the Colville River 
delta. In particular the surficial sedimentary 
deposits within Simpson Lagoon are characterized 
and both long and short term sediment movements 
with particular emphasis upon the beach and barri- 
er island deposits are evaluated. Sediment trans- 
port along this particular section of the Alaska arc- 
tic coast is from east to west. This transportation 
appears to be predominantly a function of the 
prevailing northeasterly wind regime which is the 
driving force for the generation of both waves and 
currents. (See also W77-10893) (Sinha-OEIS) 
W77-10896 


OF SIZE 
MINERALOGY AND G 
DELTAIC AND ADJACENT SHALLOW 
MARINE SEDIMENTS, NORTH ARCTIC 
ALASKA, 

Alaska Univ., College. Inst. of Marine Science. 

A. S. Naidu, and T. C. Mowatt. 

In: Environmental Studies of an Arctic Estuarine 
System, Environmental Protection Agency 

Ecological Research Series No. EPA-660/3-75- 
026, os 1975. p. 143-223, 15 fig, 6 tab, 60 ref, ap- 
pend. Grant R801 124-03. 


DISTRIBUTIONS, 
RY OF 


Descriptors: *Sediments, *Mineralogy, 
*Geochemistry, *Bottom sediments, Alaska, Arc- 
tic, Polar regions. 

Identifiers: *Outer Continental Shelf. 


In order to detect pollution in an environment it is 
necessary to have in hand baseline ecological data 
of that environment in its pristine or unpolluted 
state. The north slope deltaic and shallow marine 
environments of north Alaska are now apparently 
free from any appreciable pollution. This report 
presents preliminary results of baseline studies on 
the size distributions, mineralogy and chemistry of 
bottom sediments of the continental margin and 
the adjacent shallow marine regime of this region. 
The results presented in this report are based on 
analyses of surface sediment samples that were 
collected either by a van Veen/Shipek grab sam- 
pler or a short gravity corer. (See also (W77-10893) 
aang Bi S) 
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FAST ICE ON THE NORTHERN COAST OF 
ALASKA 


Alaska Univ., Inst. of Marine Science. 
For primary bibliographic entry see Field 2C. 
W77-10898 


SEASONAL VARIATION IN THE NUTRIENT 
CHEMISTRY AND CONSERVATIVE CON- 
STITUENTS IN COASTAL ALASKAN BEAU- 
FORT SEA WATERS, 

Alaska Univ. , College. Inst. of Marine Science. 

D. M. Schell. 

In: Environmental Studies of an Arctic Estuarine 
System, Environmental Protection Agency 
Ecological Research Series No. EPA-660/3-75- 
026, June 1975. p 233-298, 27 fig, 2 tab, 26 ref. 
Grant R801124-03. 


Descriptors: *Cold regions, *Nutrients, Baseline 
— Resources development, Alaska, Arctic 


Identifiers: *Outer Continental Shelf, *Beaufort 
Sea, Wind mixing, Seasonal variations. 


The seasonal response of nutrient concentrations 
and conservative parameters to the extremes of 
winter and summer along the Alaskan arctic coast 
are reported. Information was obtained over the 
period September 1969 to April 1973, although 
most data collected was during late spring when 
conditions are good for travelling over the ice and 
during the short open water period of late July and 
August. The freeze-induced rise in surface salinity 
appears to be the principle driving force for tur- 
nover in the nearshore water column, contrasting 
the Beaufort Sea with waters such as in southeast- 
ern Alaska where turnover is due primarily to 
cooling and wind-mixing. However, during au- 
tumns marked by strong southwesterly storms 
with the pack-ice well opr the process of 
wind-mixing may become importance. 
(See also W77- 10893) ) (Sinhe GEIS) 

W77-10899 


STUDIES OF PRIMARY PRODUCTIVITY AND 
PHYTOPLANKTON ORGANISMS IN THE COL- 
VILLE RIVER SY a 

Alaska Univ., College. Inst. of Marine Science. 
For primary bibliographic entry see Field 5C. 
W77-10900 


THE NEARSHORE BENTHOS, 

Alaska Univ., College. Inst. of Marine Science. 
J.J. Crane, and R. T. Cooney. 

In: Environmental Studies of an Arctic Estuarine 
System, Environmental Protection Agency 
Ecological Research Series No. EPA-660/3-75- 
026, June 1975. p 427-482, 17 fig, 10 tab, 38 ref. 
Grant R801124-03. 


Descriptors: *Benthos, ‘Baseline studies, 
*Environmental effects, Alaska, Cold regions, 
Arctic Ocean. 

Identifiers: *Outer Continental Shelf, Beaufort 
Sea, Simpson Lagoon, Harrison Bay, Nearshore. 


Forty-seven species were identified from 53 trawl 
hauls and 33 grab samples taken in three study 
areas; 15 species were common to all. In the trawl 
samples, Simpson Lagoon and Harrison Bay had 
18 species in common, Simpson Lagoon and the 
nearshore Beaufort Sea shared 19 species, and 
Harrison Bay and the nearshore Beaufort Sea 
were characterized by 18 species in common. In 
the grab samples, 3 species were common to both 
Harrison Bay and Simpson Lagoon. The fauna col- 
lected by the trawl was dominated numerically by 
isopods, amphipods, mysids, and eae 
crustaceans were of lesser importance in 

samples. (See also W77-10893) Gabe OFIS) 
W77-10901 


COLVILLE RIVER DELTA FISHERIES 
RESEARCH, 
Alaska Univ., College. Inst. of Marine Science. 


Field 2—WATER CYCLE 


Group 2L—Estuaries 


D. Kogl, and D. Schell. 

In: Environmental Studies of an Arctic Estuarine 
System, Environmental Protection Agency 

Ecological Research Series No. EPA-660/3-75- 
026, June 1975. p 483-504, 3 fig, 4 tab, 9 ref. Grant 
R801124-03. 


Descriptors: *Fisheries, *Cold region, *Alaska, 
*Baseline studies, *Environmental effects, 
Resources development, Arctic. 

Identifiers: *Outer Continental Shelf, Colville 
River. 


The Colville River, as the largest river on the 
Alaska north slope, has the most extensive and 
commercially valuable fishery resources. How- 
ever its remote location from Barrow, the closest 
population center, has kept the fishery from being 
- intensively exploited. In recent years the popula- 
tion of Barrow has grown and better modes of 
transportation have become available making it 
possible for increased exploitation of Colville 
River fisheries. The re-establishment of the village 
of Nuitsaq on the west channel of the Colville 
delta during spring of 1973, as a result of a village 
land allotment by the Alaska Native Claims Act, 
has brought several new families into the delta. 
The need for information regarding Colville fishe- 
ries resources sufficient to allow realistic harvest 
limits for sustained yield is urgent and beyond the 
scope of this project. The initial fishing effort in- 
volved an underwater television reconnaissance of 
the Colville delta in spring 1972 and an aerial sur- 
vey of the headwaters of the Chandler River in 
spring prior to ice breakup to determine the extent 
and quality of potential fish overwintering sites. 
(See also W77-10893) (Sinha-OEIS) 

W77-10902 


A SUMMARY OF OBSERVATIONS OF BIRDS 
AT OLIKTOK POINT AND NOTES ON BIRDS 
OBSERVED ALONG THE COLVILLE RIVER-- 
SUMMER 1971, 

Alaska Univ., College. Inst. of Marine Science. 

G. E. Hall. 

In: Environmental Studies of an Arctic Estuarine 
System, Environmental Protection Agency 
Ecological Research Series No. EPA-660/3-75- 
026, June 1975. p 505-533, 7 ref. Grant R801124-03. 


Descriptors: *Baseline studies, *Birds, 
*Environmental effects, *Resources develop- 
ment, Arctic, Alaska, Water pollution. 

Identifiers: *Outer Continental Shelf. 


The birds noted at Oliktok Point are typical of the 
avifauna found on the arctic slope of Alaska, and 
the abundance of certain species of waterfowl and 
shorebirds points out the tremendous value of this 
region as a breeding area. This report cannot serve 
as a comprehensive survey of the birds of the en- 
tire region as the areas covered were too small and 
observation periods limited to seven weeks out of 
the whole season. However, methods learned this 
year will be employed and expanded to include a 
broader scope of future surveys in the area next 
year. This data should supplement and corroborate 
much that is known about the distribution of birds 
in the region, as well as give clues to species that 
may require more intensive work. (See also W77- 
10893) (Sinha- OEIS) 

W77-10903 


COASTAL ZONE POLLUTION IN INDONESIA 
WITH EMPHASIS ON OIL. A RECONNAIS- 
SANCE SURVEY. 

Lembaga Minyak Dan Gas Bumi, Djakarta 
(Indonesia). 

For primary bibliographic entry see Field 5B. 
W77-10907 


METHODOLOGY TO EVALUATE ALTERNA- 
TIVE COASTAL ZONE MANAGEMENT POLI- 
CIES: APPLICATION IN THE TEXAS 
COASTAL ZONE. SPEC. REPT. II: A 


METHODOLOGY FOR INVESTIGATING 
FRESH WATER INFLOW REQUIREMENTS OF 
A TEXAS ESTUARY, VOLUME I--APPEN- 
DICES, 

Texas Univ. at Austin. Center for Research in 
Water Resources. 

W. P. Lambert, and E. G. Fruh. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-259 183, 
Price codes: A24 in paper copy, A01 in microfiche. 
Texas Univ. at Austin Center for Research in 
Water Resources Special Report III: Volume II- 
Appendices, to Research Applied to National 
Needs Program (RANN). (1976). p 438-999, Report 
No. NSF/RA-760259. Grant No. AEN74-13590- 
AOl. 


Descriptors: *Water resources, ‘*Estuaries, 
*Resources development, *Management, *Texas, 
Freshwater, Computer programs, Coasts, 
Methodology. 


This volume consists of five appendices to the 
Special Report III: A Methodology for Investigat- 
ing Fresh Water Inflow Requirements of a Texas 
Estuary. The appendices are: Appendix A, Area 
Study; Appendix B, Calibration, Verification, and 
Sensitivity Analysis of HYDTID and LOTRAN; 
Appendix C, Computer programs, Appendix D, 
Selected Computational Procedures; and Appen- 
dix E, Compendium of Experimental Results 
Generated During Execution of the Illustrative 
Application of the Investigative Fresh Water 
Methodology. A comprehensive bibliography is in- 
Pomme paamad 


CITIZEN PERCEPTION OF COASTAL AREA 

PLANNING AND DEVELOPMENT: A STUDY 

OF THE ATTITUDES AND KNOWLEDGE OF 

LOUISIANAS, 

Louisiana State Univ., Baton Rouge. Center for 

Wetland Resources. 

For primary bibliographic entry see Field 6B. 
-10932 


EFFECT OF SEDIMENT ORGANIC MATTER 
ON MIGRATION OF VARIOUS CHEMICAL 
CONSTITUENTS DURING DISPOSAL OF 
DREDGED MATERIAL, 

Cold Regions Research and Engineering Lab., 
Hanover, N. H. 

For primary bibliographic entry see Field SB. 
W77-10937 


THE SEDIMENT ENVIRONMENT OF PORT 
VALDEZ, ALASKA: THE EFFECT OF OIL ON 


For primary bibliographic entry see Field SC. 
W77-10944 


STUDIES OF PRESSURE AND ENERGY OF 
STANDING WAVES, 

Vsesoyuznyi N err Leki 
Gidrotekhniki, Leningrad (USSR). 

For primary bibliographic entry see Field 8B. 
W77-10964 


Institut 





TRANSVERSE MIXING IN’ PARTIALLY 
STRATIFIED FLOW, 
California Univ., Berkeley. Dept. of Civil En- 


gineering. , : 
For primary bibliographic entry see Field 8B. 
W77-10965 


A UNIVERSAL FORM FOR SHORELINE RUN- 
UP SPECTRA, 
Dalhousie Univ., Halifax (Nova Scotia). Dept. of 


D.A. DA Heeden, R. T. Guza, and A. J. Bowen. 
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Journal of Geophysical Research, Vol. 82, No. 18, 
p 2577-2581, June 20, 1977. 4 fig, 1 tab, 20 ref. 
ONR N00014-75-C-0300. 


Descriptors: *Beaches, *Shores, *Shoreline 
cover, Hydraulics, Oceanography, Oceans, 
Slopes, Frequency curves, Mathematical studies, 
Photography, Equations. 

Identifiers: *Beach run-up, Spectra, Shoreline 
run-up spectra, Energy density, Beach slope, Run- 
up acceleration. 


Time series of shoreline run-up on two natural 
beaches were measured by using a time-lapse 
camera. Spectra of the time series and two other 
run-up spectra measured by Suhayda suggest that 
for the frequency band over which incident waves 
are large enough to break a universal ‘saturation’ 
form for the vertical run-up spectrum occurs, with 
energy density which is in terms of gravitational 
acceleration, beach slope, frequency (in hertz), 
and a universal dimensionless constant. The 
universal nondimensional constant was found to 
have a value of about 1. The result was discussed 
in relation to previous laboratory experiments and 
theories based on monochromatic waves which 
suggest the existence of a limiting amplitude for 
standing waves formed by reflection at the 
shoreline. The limiting amplitude is related to a 
critical parameter. A possible interpretation of this 
critical parameter was given, based on percentage 
exceedances of the critical downslope accelera- 
tion. In this interpretation, a Gaussian distribution 
for run-up acceleration was assumed. The assump- 
tion cannot be tested directly, but the observed 
distribution functions for run-up elevation suggest 
that it may need to be modified. Departures from 
the universal spectrum at higher and lower 
frequencies were discussed briefly. (Lee-ISWS) 
W77-10973 


INITIAL DILUTION WITH DEEPWATER DIF- 
FUSERS, 
Caldwell 
(Australia). 
For primary bibliographic entry see Field SB. 
W77-10974 


Connell Engineers, Melbourne 


DREDGED MATERIAL AS A NATURAL 
RESOURCE--CONCEPTS FOR LAND IM- 
PROVEMENT AND RECLAMATION, 

Army Engineer Waterways Experiment Station, 
Vicksburg, Miss. Environmental Effects Lab. 

For primary bibliographic entry see Field 4A. 
W77-10983 


SUCCESSION OF RED TIDE ORGANISMS IN 
OMURA BAY, WITH RELATION TO WATER 
POLLUTION, (IN JAPANESE), 

Nagasaki Univ. (Japan). Faculty of Fisheries. 

For primary bibliographic entry see Field SC. 
W77-10997 


BREAKWATER SYSTEM, 
For primary bibliographic entry see Field 8B. 
W77-11009 


TIME-STRESSED COASTAL ENVIRONMENTS: 
ASSESSMENT AND FUTURE ACTION. 

Coastal Society, Arlington, Va. 

For primary bibliographic entry see Field 5G. 
W77-11022 


RELATIVE SIGNIFICANCE OF CONTEMPO- 
RARY DREDGING IMPACTS IN SAN DIEGO 
BAY, AN HISTORICALLY STRESSED EN- 
VIRONMENT, ° 
Smith (David D.) and Associates, San Diego, 
Calif 


For primary bibliographic entry see Field 5G. 
W77-11023 
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IMPACT OF DREDGING IN THE TAMPA BAY 
ESTUARY, 1976-1976, 

Hillsborough Community Coll., Tampa, Fla. 

For ites’ bibliographic entry see Field 5C. 


DREDGING AND ITS IMPACTS ON UPPER 
CHESAPEAKE BAY: SOME OBSERVATIONS, 
State Univ. of New York, Stony Brook. Marine 
Sciences Research Center. 

For primary bibliographic entry see Field 5G. 
W77-11026 


IMPACTS OF COASTAL DREDGING IN SAN 
PEDRO BAY, CALIFORNIA, 


For primary bibliographic entry see Field 5G. 
W77-11027 


COASTAL ZONE MANAGEMENT: A 
LAWYER’S PERSPECTIVE, 
Environmental Defense Fund, East Setauket, 


N.Y. 
For primary bibliographic entry see Field 6E. 
W77-11028 


RECREATIONAL DEVELOPMENT AND 
COASTAL ECOLOGY - SEEKING THE RIGHT 


BALANCE, 
Wallace, McHarg, Roberts and Todd, Philadel- 


phia, Pa. 
For primary bibliographic entry see Field 6G. 
W77-11030 


HYDROCARBON STRESS IN COASTAL WET- 


LANDS, 

Chevron Oil Co., New Orleans, La 

For primary bibliographic entry see Field 5G. 
W77-11031 


EROSION DEFENSE STRUCTURES ON THE 
PUGET SOUND SHORELINE, 
Western Washington State "Coll., Bellingham. 
Dept. of Geography and Regional 
pd garnet bibliographic entry see Field 4D. 
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EDIZ HOOK: PAST, PRESENT, AND FUTURE, 

Western Washington State Coll., Bellingham. 

Dept. of Geology. 

M. L. Schwartz. 

In: Time-Stressed Coastal Environments: Assess- 

ment and Future Action, Proceedings of 2nd An- 

nual Conference of The Coastal Society, held New 

fers vet LA, November 17-20, 1976. p 255-259, ! 
, ref. 


Descriptors: ‘*Spits, *Erosion, *Resources 
development, *Baseline studies, Environmental 
effects, *Washington, Coasts. 

Identifiers: *Outer Continental Shelf, *Coastal 
zone, Olympic Peninsula, *Ediz Hook(Wash), 
Deepwater. 


Ediz Hook is a three-and-a-half mile long spit 
located near the city of Port Angeles, on the north 
coast of Washington’s Olympic Peninsula. The 
inner harbor, provided protection by the spit, is 
the only deepwater port on the U.S. side of the 
Strait of Juan de Fuca. The port has been men- 
tioned frequently as a possible monobuoy ter- 
minus for petroleum shipments from the North 
Slope oil fields. However, the spit is in danger of 
being truncated near its base in the near future, 
and eroded away completely in the future. Though 
some sediment still comes to the spit from el- 
sewhere along the coast, the supply has effectively 
been reduced from an estimated 350,000 cu. 
yds/year, prior to any form of man-made inter- 
ference, to a present load of 90,000 cu. yds/year. 
The building and then near-destruction of Ediz 
Hook has been a lengthy and complicated process. 


A final solution to the problems brought on by 
man’s interference with natural conditions has 
been a long time in coming. Hopefully, the ap- 
proach now being undertaken will stabilize the spit 
and satisfy the needs of all concerned. (See also 
W77-11022) (Sinha-OEIS) 

W77-11039 


HUMAN INDUCED STRESS ON THE CAUCA- 
SIAN COAST OF THE BLACK SEA, 

Illinois Univ. at Urbana-Champaign. Dept. of 
Geography; and Akademiya Nauk Gruzinskoi 
SSR, Tiflis. 

For primary bibliographic entry see Field 4D. 
W77-11040 


INFORMATION, CRITERIA, AND 
GUIDELINES TO IMPROVE COASTAL WET- 
LAND MANAGEMENT, 


Chesapeake Research Consortium, Inc., Bal- 
timore, Md. 

For primary bibliographic entry see Field 6G. 
W77-11043 


PHYTOPLANKTON 
AREA OF 
MENTS 


OF THE UPWELLING 
NORTHWEST AFRICA: I. PIG- 
AND PRODUCTION 
‘SAHARA II’ 
‘CORNIDE DE SAAVEDRA’), (IN SPANISH), 
Instituto de Investigaciones Pesqueras, Barcelona 
(Spain). 
For primary bibliographic entry see Field 5C. 
W77-11045 


OSCILLATIONS IN HARBORS CONTAINING 
ISLANDS, 

University of Southern California, Los Angeles. 
Dept. of Civil Engineering. 

J.J. Lee. 


Sea Grant Reprint No. USCSG-R-02-75, 15 p. 
Reprinted from: Proceedings of the Specialty 
Conf. on ‘Civil Engineering in the Oceans/III,’ p 
632-645, 1975. 7 fig, 10 ref. SG-04-3-158-45, NSF- 
GK-27774. 


Descriptors: *California, 
*Waves(Water), Coasts. 
Identifiers: *Oscillations(Harbors). 


*Harbors, 


A method is presented for analyzing the wave in- 
duced oscillations in an arbitrary shape harbor 
(with constant depth) containing irregular shape 
islands. The solution is formulated as an integral 
equation which is then approximated by a matrix 
equation. The final solution is obtained by 
matching the solutions at various imaginary boun- 
daries. Circular harbors containing circular islands 
of different sizes are studied. Application of the 
method to a simplified model of Newport Beach 
Harbor (Newport Beach, California) is demon- 
strated. Results of a limited field measurement are 
also noted. The existence of islands modified the 
response of harbors quite noticeably in certain 
cases. (NOAA) 

W77-11046 


ANALYSIS OF BRINE DISPOSAL IN THE GULF 
OF MEXICO. (3) CAPLINE SECTOR, 

National Oceanic and Atmospheric Administra- 
tion, Washington, D.C. Center for Experiment 
Design and Data Analysis. 

For primary bibliographic entry see Field SE. 
W77-11049 


MATANZAS INLET GLOSSARY OF INLETS 
REPORT NO. 5, 

Florida Univ., Gainesville. Coastal and Oceano- 
graphic Engineering Lab. 

A. J. Mahta, and C. P. Jones. 

Sea Grant Program Report No. 21, May 1977. 34 
fig, 15 tab, 51 ref. 
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WATER CYCLE—Field 2 


Estuaries—Group 2L 


Descriptors: *Florida, *Inlets(Waterways), 
*Sediments, Coasts, Morphology, Hydraulics, Cli- 
mates. 

Identifiers: Coastal Zone management, *Matanzas 
Inlet(FL). 


The numerous inlets connecting Florida’s inner 
waters to the Atlantic Ocean and the Gulf of Mex- 
ico are important from consideration of recrea- 
tional and commercial vessel traffic. In addition, 
inlets act was flushing agents, providing renewal 
of bay waters by exchange with outer continental 
shelf waters. The inlets also contribute signifi- 
cantly to the serious beach erosion problem. This 
report is one in a series. The purpose of this series 
is to provide a summary for each inlet of the more 
significant available information and to list known 
documentation. This report compiles historical, 
geological, climatological, morphological, hydrau- 
lic and sedimentary information about Matanzas 
Inlet. The information contained is intended to 
summarize past conditions, not to predict those 
that might occur in the future. (See also W77-04841 
and W77-02673) (NOAA) 

W77-11051 


INDUSTRIAL USE OF BRACKISH AND SALINE 
WATER IN THE HAIFA BAY AREA, 

Tahal Consulting Engineers Ltd., Tel-Aviv 
(Israel). Dept. of Coastal Plain. 

For primary bibliographic entry see Field 3C. 
W77-11077 


. 


INTERRELATIONSHIPS OF SEEDLING VIGOR 
CRITERIA OF WHEAT UNDER DIFFERENT 
FIELD SITUATIONS AND SOIL WATER 


POTENTIALS, 
=— Univ. (Afghanistan). Faculty of Agricul- 


For, primary bibliographic entry see Field 3F. 
W77-11088 


DEVELOPMENT OF AN AREAL MANAGE- 
MENT CONCEPT FOR GULF PENAEID 
SHRIMP, 

Louisiana Wildlife and Fisheries Commission, 
New Orleans, La. 

C. J. White, and C. J. Boudreaux. 

Technical Bulletin No. 22, February, 1977. 77 p, 57 
fig, 5 tab, 61 ref. 


Descriptors: *Management, *Wildlife manage- 
ment, Commercial shellfish, *Shrimp, Estuaries, 
Coasts, *Louisiana, Seasonal. 


Information is presented on the occurrence, 
growth, and movements of penaeid shrimp in 
Louisiana estuarine waters from July 1972 through 
June 1975. Correlation of this information with 
data gathered from monitoring of estuarine 
hydrological conditions provided a basis for the 
development of new management techniques for 
the exiting shrimp industry. Abnormal hydrologi- 
cal conditions during the study period resulted in 
reduced population densities and premature move- 
ments of penaeid shrimp. Management options 
which were offered to Louisiana’s shrimp 
managers included a zone system of opening the 
brown shrimp season, special seasons to harvest 
overwintering shrimp, extended seasons, and a 
shrimp nursery sanctuary concept. From these op- 
tions, the zone system and extended seasons were 
accepted by the industry. It is hoped that the in- 
dustry will accept the option which provides for 
the delineation of primary nursery grounds for ju- 
venile penaeid shrimp. (Chilton-ORNL) 
W77-11124 


MIXED FUNCTION OXIDASES IN MARINE 
ORGANISMS IN RELATION TO PETROLEUM 
HYDROCARBON METABOLISM AND DETEC- 


TION, 

Fisheries and Marine Service, St. John’s 
(Newfoundland). Bi Station. 

For primary bibliographic entry see Field SC. 








Field 2—WATER CYCLE 


Group 2L—Estuaries 
W77-11241 


EFFECTS OF DREDGING OPERATIONS ON 
ESTUARINE BENTHIC MACROFAUNA, 
Swedish Water and Air Pollution Research Lab., 
Goteborg. 

For primary bibliographic entry see Field SC. 
W77-11242 


GENERAL TEST CONDITIONS AND 
PROCEDURES FOR CHLORINE TOXICITY 
TESTS WITH ESTUARINE AND MARINE 
MACROINVERTEBRATES AND FISH. 

Academy of Natural Sciences of Philadelphia, 
Benedict, Md. Benedict Estuarine Lab. 

For primary bibliographic entry see Field SA. 
. W77-11243 


BEHAVIORAL AVOIDANCE RESPONSES OF 
ESTUARINE FISHES TO CHLORINE, 
Ichthyological Associates, Inc., Middletown, Del. 
For primary bibliographic entry see Field SC. 
W77-11244 


BIOASSAY PROCEDURES FOR MARINE 
PHYTOPLANKTON WITH SPECIAL 
REFERENCE TO CHLORINE, 

Virginia Inst. of Marine Science, Gloucester Point. 
For primary bibliographic entry see Field SA. 
W77-11245 


THE EFFECT OF PETROLEUM HYDROCAR- 
BONS ON REPRODUCTION OF AN 
ESTUARINE PLANKTONIC COPEPOD IN 
LABORATORY CULTURES, 

Marine Biological Association of the United King- 
dom, Plymouth (England). Piymouth Lab. 

For primary bibliographic entry see Field 5C. 
W77-11247 


THE ECOLOGICAL EFFECTS OF PHYSICAL 
DAMAGE FROM MOTOR BOATS ON TURTLE 
GRASS BEDS IN SOUTHERN FLORIDA, 
Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

For primary bibliographic entry see Field 5C. 
W77-11248 


HEPATOMAS IN MARINE FISH FROM AN 
URBAN ESTUARY, 

California Univ., Davis. Dept. of Pathology. 

For primary bibliographic entry see Field SC. 
W77-11253 


TRACE METAL CONTENT OF PLANKTON 
AND ZOOPLANKTON COLLECTED FROM 
THE NEW YORK BIGHT AND LONG ISLAND 
SOUND, 

National Marine Fisheries Service, Milford, Conn. 
Experimental Biological Investigations. 

For primary bibliographic entry see Field 5A. 
W77-11254 


MICROBIOLOGICAL EFFECTS OF METAL 
IONS IN CHESAPEAKE BAY WATER AND 
SEDIMENT, 
Maryland Univ., 
Microbiology. 
For primary bibliographic entry see Field 5C. 
W77-11255 


College Park. Dept. of 


CADMIUM AND OTHER HEAVY METALS IN 
SEA-SKATERS (GERRIDAE: HALOBATES, 
RHEUMATOBATES), 

Scripps Institution of Oceanography, La Jolla, 


For primary bibliographic entry see Field SA. 
W77-11256 


THE ASSOCIATION OF PHYTOFLAGELLATE 
BLOOMS IN LOWER NEW YORK BAY WITH 
HYPERTROPHICATION, 

National Marine Fisheries Service, Highlands, 
N.J. Sandy Hook Lab. 

For primary bibliographic entry see Field SC. 
W77-11261 


THE GCCURRENCE OF FIN ROT IN MULLET 

(MUGIL CEPHALUS) ASSOCIATED WITH 

CRUDE OIL CONTAMINATION OF AN 

ESTUARINE POND-ECOSYSTEM, 

x ala State Univ. , Mississippi. State. Dept. of 
Zool 


ology. 
For primary bibliographic entry see Field SC. 
W77-11264 


STUDIES OF THE EFFECT OF THE ENVIRON- 
MENT ON THE HEART RATE OF SHELLF- 
ISHES.--i. EFFECT OF TEMPERATURE, 
SALINITY AND HYPOXIA ON THE HEART 
RATE OF SCALLOPS, (IN JAPANESE), 
Hokkaido Regional Fisheries Research Lab. 
(Japan). 

For primary bibliographic entry see Field SC. 
W77-11265 


THE EFFECTS OF VARIOUS COMPONENTS 
OF WATER POLLUTION ON THE BEHAVIOR 
OF SOME AQUATIC MACROPHYTES OF THE 
COASTAL RIVERS OF ISRAEL, 

Tel-Aviv (Israel). Dept. of Botany. 

For primary bibliographic entry see Field SC. 
W77-11266 


RELATIONSHIP BETWEEN WATER POLLU- 
TION AND THE FLORA OF TWO COASTAL 
RIVERS OF ISRAEL, 

Tel-Aviv Univ. (Israel). Dept. of Botany. 

For primary bibliographic entry see Field SC. 
W77-11267 


BENTHIC COMMUNITY STRUCTURE NEAR 
THE WOODS HOLE SEWAGE OUTFALL, 
Southeastern Massachusetts Univ., North Dart- 
mouth. Dept. of Biology. © 

For primary bibliographic entry see Field SC. 
W77-11280 


BENTHIC INVERTEBRATES AS INDICATORS 
OF ORGANIC POLLUTION IN THE WESTERN 
BALTIC SEA, 

Biologische Anstalt Helgoland (West Germany). 
For primary bibliographic entry see Field 5A. 
W77-11281 


SOME EFFECTS ON THE ECOLOGY OF A LIT- 
TORAL ZONE RECEIVING THE WASTES ON 
AN OIL REFINERY (QUELQUES DONNEES 
SUR L’ECOLOGIE D’UNE ZONE MARINE LIT 
TORALE RECEVANT LES REJETS DUNE 
RAFFINERIE DE PETROLE), 

Aix-Marseille-3 Univ. (France). Laboratoire de 
Microbiologie. 

For primary bibliographic entr_. see Field SC. 
W77-11282 


PHYSIOLOGICAL RESPONSES OF 
ESTUARINE ORGANISMS TO CHLORINE, 
Maryland Univ., Solomons. Chesapeake Biologi- 
cal Lab. 

For primary bibliographic entry see Field SC. 
W77-11283 


CONTAMINATION OF BIOLOGICAL SAM- 

PLES BY INGESTED SEDIMENT, 

Moss Landing Marine Labs., Calif. 

For primary bibliographic entry see Field SA. 
W77-11298 
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CHLORINE TOXICITY TO EGGS AND LAR- 
VAE OF FIVE CHESAPEAKE BAY FISHES, 
Maryland Univ., Solomons. Chesapeake Biologi- 
cal Lab. 

For primary bibliographic entry see Field 5C. 
W77-11299 


NATURAL VARIABILITY IN DISTRIBUTION 
OF AN INTERTIDAL POPULATION OF 
MACOMA BALTHICA SUBJECT TO POTEN- 
TIAL OIL POLLUTION AT PORT VALDEZ, 
ALASKA, 

National Marine Fisheries Service, Auke Bay, 
Alaska. Auke Bay Lab. 

For primary bibliographic entry see Field SB. 
W77-11301 


ACUTE TOXICITY OF KEPONE TO FOUR 
ESTUARINE ANIMALS, 

Environmental Research Lab., Gulf Breeze, Fla. 
For primary bibliographic entry see Field SC. 
W77-11320 


THE PAPILLOMATOSIS OF THE EUROPEAN 
EEL (ANGUILLA ANGUILLA L.): ANALYSIS 
OF SEASONAL FLUCTUATIONS IN THE 
TUMOR INCIDENCE, 

Hamburg Univ. (West Germany). Institut fuer 
Hydrobiologie und Fisch haft 

For primary bibliographic entry see Field SC. 
W77-11324 








STATEMENT ON APPROACHES TO THE 
STUDY OF POLLUTION IN BENTHIC MARINE 
ENVIRONMENT, (IN ITALIAN), 

Naples Zoological Station (Italy). 

For primary bibliographic entry see Field SC. 
W77-11325 


ACUTE TOXICITY OF OIL DISPERSANTS TO 
MARINE FISH LARVAE 

Aberdeen Univ. (Scotland). Dept. of Natural His- 
tory. 

For primary bibliographic entry see Field 5C. 
W77-11333 


THE RED TIDES OF MALTA, 

Harriet Costello School, Basingstoke (England). 
For primary bibliographic entry see Field 5C. 
W77-11334 


ZINC-65 SPECIFIC ACTIVITIES IN THE 
MIGRATORY PACIFIC HAKE MERLUCCIUS 
PRODUCTS, 

Oregon State Univ., Corvallis. School of Oceanog- 
raphy. 

For primary bibliographic entry see Field SB. 
W77-11336 


A VISCOUS ANTITUMOR SUBSTANCE OB- 
Le Rae FROM A MARINE BACTERIUM NO. 
Kagawa Univ., Takamatsu (Japan). Aji Marine 
Biological Station. 

For primary bibliographic entry see Field 5A. 
W77-11344 


RESPONSES OF ARCTIC MARINE BENTHIC 
CRUSTACEANS TO SEDIMENTS’ CON- 
TAMINATED WITH CRUDE OIL, 

Fisheries and Marine Service, Ste. Anne de Bel- 
levue (Quebec). Arctic Biological Station. 

For primary bibliographic entry see Field 5C. 
W77-11346 
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MORPHOLOGICAL ADAPTATIONS TO THER- 
MAL STRESS IN A MARINE FISH, FUNDULUS 


HETEROCLITUS, 
State Univ. of New York at Stony Brook. Dept. of 
Ecology and Evolution. 

For primary bibliographic entry see Field 5C. 
W77-11351 


EFFECTS OF ENVIRONMENTAL FACTORS 
ON RADIOCADMIUM UPTAKE BY FOUR SPE- 
CIES OF MARINE BIVALVES, 

Environmental Research Lab. , Narragansett, 

For primary bibliographic entry see Field ‘c. 
W77-11352 


ON THE INFLUENCE OF SEWAGE POLLU- 
TION ON INSHORE BENTHIC COMMUNITIES 
IN THE SOUTH OF KIEL BAY. PART 2. QUAN- 
TITATIVE STUDIES ON COMMUNITY STRUC- 
TURE 


Biologische Anstalt Helgoland (West Germany). 
For primary bibliographic entry see Field 5C. 
W77-11362 


FRESH GROUND WATER STORED IN 
AQUIFERS UNDER THE CONTINENTAL 
SHELF: IMPLICATIONS FROM A DEEP TEST, 
NANTUCKET ISLAND, MASSACHUSETTS, 
Geological Survey, Reston, Va. Water Resources 
Div.; and Geological Survey, Reston, Va. Geolog- 


ic Div. 
For primary bibliographic entry see Field 2F. 
W77-11378 


ARCTIC CONTINENTAL SHELF PROCESSES 
AND MORPHOLOGY RELATED TO SEA ICE 
ZONATION, BEAUFORT SEA, ALASKA, 
Geological Survey, Menlo Park, Calif. Geologic 
Div. 

For primary bibliographic entry see Field 2C. 
W77-11383 


GROWTH INHIBITION CAUSED BY TURBU- 
LENCE IN TOXIC MARINE 
DINOFLAGELLATE GONYAULAX EX- 
CAVATA, 

Fisheries and Marine Service, St. Andrews (New 
Brunswick). Biological Station. 

For primary bibliographic entry see Field 5C. 
W77-11418 


MARINE CLADOCERA (CRUSTACEA) IN THE 
EUTROPHICATED AND POLLUTED SARONIC 
GULF (GREECE), 

Athens Univ. (Greece). Zoological Lab. and Muse- 


um. 
For primary bibliographic entry see Field SC. 
W77-11420 


EFFECTS OF IRRIGATION HISTORY ON 
RESPONSES OF COTTON TO SUBSEQUENT 
WATER STRESS, 

California Univ., "Davis. Dept. of Agronomy and 
Range Science. 

For primary bibliographic entry see Field 3F. 
W77-11430 


CROP TEMPERATURE REVEALS STRESS, 
Agricultural Research Service, Phoenix, Ariz. 
Water Conservation Lab. 

R. D. Jackson, S. B. Idso, R. J. Reginato, and W. 
L. Ehrler. 

Crops and Soils, Vol 29, No 8, p 10-13, June-July 
1977. 5 fig. 


Descriptors: *Crop response, *Temperature, 
*Moisture stress, *Instrumentation, Crop produc- 
tion, Air temperature, Irrigation practices, Trans- 
piration, Evaporation, Canopy, Satel- 
lites(Artificial), Data collections, Farm manage- 
ment, Soil-water-plant relationships. 





WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Saline Water Conversion—Group 3A 


Identifiers: Infrared thermometers. 


A plant with adequate soil moisture is able to 
transpire water and keep its leaves cooler than the 
surrounding air temperature; leaves transpire less 
and grow warmer as moisture becomes scarce. A 
thermal scanning device to measure crop stress 
has been developed; present and future technolo- 
gy of this type is described. Infrared thermometers 
can indirectly measure surface temperatures by 
measuring the radiant thermal energy emitted from 
a leaf surface. To calculate the stress degree day 
figure, a farmer measures the temperature of the 
crop canopy and the air just above the crop an 
hour or so after solar noon. Readings from aircraft 
or satellites require two measuring times, one just 
before dawn for the minimum air temperature and 
one after noon for the maximum. Results of mea- 
surements from several crops indicate that as the 
midday canopy temperature increases in com- 
parison to the midday air temperature above the 
canopy, moisture stress increases and crop yield 
declines. Application of the results is outlined. 
(Jahns-Arizona) 

W77-11434 


DEVELOPMENT OF COUNTY AND LOCAL 
ORDINANCES DESIGNED TO PROTECT THE 
PUBLIC INTEREST IN FLORIDA’S COASTAL 
BEACHES, 

Spessard L. Holland Law Center, Gainesville, Fla. 
For primary bibliographic entry see Field 6E. 
W77-11455 


TITLE TO FORESHORE--GEORGIA TIDE- 
LANDS ACT OF 1902 GRANTS RIGHT TO CUL- 
TIVATE AND HARVEST SHELLFISH IN 
FORESHORE AREA, FEE SIMPLE RESERVED 
IN THE STATE (COMMENT ON STATE V ASH- 
MORE). 

For primary bibliographic entry see Field 6E. 
W77-11463 


WHO OWNS THE BEACH. MASSACHUSETTS 
REFUSES TO JOIN THE TREND OF INCREAS- 
ING PUBLIC ACCESS, 

For primary bibliographic entry see Field 6E. 
W77-11464 


SOME ASPECTS OF THE DAILY DEVELOP- 
MENT OF THE PLANKTON IN THE ENVIRON- 
MENT OF THE PORT OF MARSEILLE, (IN 
FRENCH), 
Aix-Marseille-2. Univ. 
d’Hydrobiologie. 

G. Patriti. 


(France). Laboratoire 


Cah Biol Mar 17, p 139-155, 1976. 


Descriptors: *Plankton, Phytoplankton, Harbors, 
Environment, *Variations, Zooplankton, Tem- 
perature. 

Identifiers: *Marseille harbor(France). 


A study of plankton populations in Marseille’s har- 
bor (France) for a 5 day period showed daily varia- 
tions of different biological and hydrobiological 
factors. High variations may appear day after day, 
particularly when biological parameters 
(zooplankton and phytoplankton) are concerned; a 
variation coefficient (Cv) of about 200 is not rare. 
Among hydrological parameters, seston weight 
shows the highest relative variation (Cv = 87). To 
some extent the variation coefficient suggests a 
differentation between the harbor environment 
and the reference area. In this way the harbor area 
looks more stable than Gulf of Marseille waters 
where temperature and extinction coefficients are 
concerned. Variations in salinity and seston weight 
are higher in the harbor area.--Copyright 1977, 
Biological Abstracts, Inc. 

W77-11486 
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3. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


3A. Saline Water Conversion 


HYDROGEN ION EXCHANGE ON 
AMORPHOUS SILICA IN SEAWATER, 
Oregon State Univ., Corvallis. School of Oceanog- 


raphy. 
For primary bibliographic entry see Field 2K. 
W77-10979 


PROCESS AND APPARATUS FOR RECOVER- 
ING CLEAN WATER FROM AQUEOUS 
WASTES, 
Hanover Research Corp., East Hanover, 
(Assignee). 
For primary bibliographic entry see Field SD. 
W77-11011 


N.J. 


INTERNATIONAL SYMPOSIUM ON 
BRACKISH WATER AS A _ FACTOR IN 
DEVELOPMENT. 

Ben Gurion Univ. of the Negev (Israel). Inst. of 
Desert Research. 

For primary bibliographic entry see Field 3C. 
W77-11055 


. 


SENSITIVITY OF DESALTED WATER COSTS 
FROM VARIOUS PROCESSES TO CHANGING 
ENERGY PRICES, 

Mekorot Water Co., Tel-Aviv (Israel). Engineering 
Div. 

N. Arad, and P. Glueckstern. 

In: Brackish Water as a Factor in Development, 
International Symposium, January 5-10, 1975, 
Beer-Sheva, Israel, Ben-Gurion University of the 
Negev, p 185-192. 2 fig, 5 tab. 


Descriptors: *Desalination, *Desalination 
processes, *Energy, *Cost analysis, *Cost com- 
parisons, Reverse osmosis, Membrane processes, 
Vapor compression distillation, Flash distillation, 
Investment, Economic efficiency, Technology. 
Identifiers: Multieffect distillation. 


This paper analyzes the sensitivity of desalted 
water costs to changing energy prices and invest- 
ment costs for desalting plants, using both known 
and projected ranges. Analysis is made for 
evaporative and membrane processes in the | mil- 
lion gallons per day (MGD) range, and expected 
product water costs from multistage flash and mul- 
tieffect distillation plants in the same range. A 
wide range of values was employed for both ener- 
gy and investment costs, with product water costs 
computed as a function of those other costs. Re- 
gardless of the process used, sea water can be 
desalted for $1.0-1.5 per cubic meter in the 1 MGD 
plant size range with 10 percent interest rate on 
capital investment, 30-year plant life and 80 per- 
cent load factor. Projected reverse osmosis 
technology for desalting sea water may save 13-30 
percent. With an additional 5-7 percent saving if 
pumping energy could be recovered. The same 
process used under identical economic and operat- 
ing conditions could desalt brackish water for $.38- 
.43 per cubic meter. In the 100 MGD plant size 
range, a power ing and water desalting 
operation could desalt water for $.31-.45 per cubic 
meter if the multistage flash process is used; 16-20 
percent savings could be realized if the multieffect 
distillation process is used. (See also W77-11055) 
(Jahns-Arizona) 

W77-11072 


APPLICABILITY OF COMMERCIAL REVERSE 
OSMOSIS UNITS FOR THE QUALITY IM- 








Field 3—WATER SUPPLY AUGMENTATION AND CONSERVATION 
Group 3A—Saline Water Conversion 


PROVEMENT OF BRACKISH WATER 
SOURCES IN THE SO 


WUTHERN ARAVA, 
Mekorot Water Co., Tel-Aviv (Israel). Desalting 


Dept. 

P. a and M. Greenberger. 

In: Brackish Water as a Factor in Development, 
International Symposium, January 5-10, 1975, 
Beer-Sheva, Israel, Ben-Gurion University of the 
Negev, p 193-208. 5 fig, 1 tab, 4 ref, 2 append. 


Descriptors: *Reverse osmosis, *Membranes, 
*De tion, *Brackish water, Water quality, 
Technology, Maintenance, On-site tests, Per- 
formance, Data collections, Turbidity, Water 
supply development, Municipal water. 

Identifiers: *Israel(Arava). 


Several reverse osmosis (RO) units were tested for 
periods of up to 18 months at Eilat in the southern 
Arava region of Israel, to determine the feasibility 
of desalination of available brackish water sup- 
plies. Membrane modules were evaluated, along 
with the effect of field variables such as tempera- 
ture and turbidity on the performance and life of 
different membranes. Chemical cleaning 
procedures for module performance restoration 
are presented. The general reliability of the RO 
units tested was demonstrated; it was recom- 
mended that the process be considered for mu- 
nicipal water supply uses. All units operated about 
80 percent of the time, with unavailable time due 
to lack of power, acid or control air supply, or to 
manpower problems. Maintenance and equipment 
performance of the specific units is described. 
(See also W77-11055) (Jahns-Arizona) 

W77-11073 


ELECTRODIALYSIS IN WATER DESALINA- 
TION AND THE INFLUENCE OF ION 
EXCHANGE RESIN INTRODUCTION INTO 
THE APPARATUS, 

Ben Gurion Univ. of the Negev, Beersheva 
(Israel). Div. of Membranes and Ion Exchangers. 
E. Korngold. 

In: Brackish Water as a Factor in Development, 
International Symposium, January 5-10, 1975, 
Beer-Sheva, Israel, Ben-Gurion University of the 
Negev, p 209-216. 3 fig, 3 tab, 9 ref. 


Descriptors: *Electrodialysis, *Desalination, *Ion 
exchange, *Resins, Permselective membranes, 
Hydrodynamics, Hydraulic conductivity, Electri- 
cal resistance, Energy, Mass transfer. 

Identifiers: Brine cell, Diluate cell, Polarization. 


A new electrodialysis system was developed 
which contains ion exchange resins between perm- 
selective membranes to minimize the energy con- 
sumption usually associated with thicker cells. 
Greater electrodialysis cell thickness eliminates 
hydrodynamic problems. Ion exchange resins of 
high conductivity allow for use of cells approxi- 
mately 10 mm thick; operation is simple, and 
leakage between diluate and brine cells can be 
eliminated in this system. An even flow distribu- 
tion between the cells is maintained so that the 
danger of salt precipitation is reduced. The electri- 
cal resistance of the stack is decreased by ion 
exchange resins placed between the membranes, 
with the energy requirement being about twice that 


of an unfilled 1.3 mm cell. Desalination of low 
T.D.S. water requires no increase in energy con- 
sumption. Another advantage is that the limiting 


current density can be increased 3 to 4 times. The 
pH variation of brine and diluate in polarization 
conditions with this system is also discussed. (See 
also be 1055) (Jahns-Arizona) 

4 


ION-PERMSELECTIVE MEMBRANES, 

Ben Gurion Univ. of the Negev, Beersheva 
(israel). Div. of Membranes and Ion Exchangers. 
F. D. de Korosy. 

In: Brackish Water as a Factor in Development, 
International Symposium, January 5-10, 1975, 
Beer-Sheva, Israel, Ben-Gurion University of the 
Negev, p 217-220. 


Descriptors: *Permselective membranes, 
*Membrane processes, *Desalination, 
*Electrodialysis, Ion exchange, Hydraulic fae 
ductivity, Mechanical properties, Scaling, F 


ing. 

Identifiers: Cellulosic membranes, Polyethylene 
membranes, Ionics membranes, Polarization, 
Monomers. 


The range and quality of ion-permselective mem- 
branes used for electrodialytic desalination are 
discussed, along with the process by which these 
membranes are effective. The membranes contain 
charged groups that are covalently bound to the 
matrix; attracted counter-ions which increase in 
concentration in the membrane far exceed the co- 
ions, so that most current is conducted by counter- 
ions. These membranes may be organic or inor- 
ganic; their active groups can be introduced into 
the pre-existing matrix, or the matrix can be 
polymerized from monomers that contain those 
groups. The important membrane properties 
discussed include conductivity, permselectivity, 
swelling and mechanical stability; the manufacture 
of membranes is also outlined. Cellulosic and 
polyethylene membranes were developed, the 
latter proving best against fouling. Ionics mem- 
branes are strong, hard and brittle; cellulosic ones 
are strong but not very brittle, and are cheap to 
produce. Various kinds of membrane -can be 
tailored for specific resistance values; chemical re- 
sistance is best in fluoroalkane membranes. 
Disturbances due to impurities in the feed water 
are described. (See also W77-11055) (Jahns- 
Arizona) 

W77-11075 


THE ROLE OF MEMBRANE METHODS IN 
THE DESALINATION OF BRACKISH WATER, 
California Univ., Berkeley. Sea Water Conversion 
Lab. 

K. S. Spiegler. 

In: Brackish Water as a Factor in Development, 
International Symposium, January 5-10, 1975, 
Beer-Sheva, Israel, Ben-Gurion University of the 
Negev, p 221-230. 7 fig, 8 ref. 


Descriptors: *Membrane processes, 
*Desalination, *Brackish water, *Reverse osmo- 
sis, *Electrodialysis, Mass transfer, Ion exchange, 
Economic efficiency, Electrochemistry. 
Identifiers: Polarization. 


An optimal production rate of desalination mem- 
brane units requires minizing the mass transfer 
bottlenecks (polarization) at membrane-solution 
interfaces. Reverse osmosis and electrodialysis 
are discussed in terms of such polarization, and 
some economic calculations are presented for the 
two methods. In studies on reverse osmosis, syste- 
matic analysis of the variation of the electrical 
potential difference across a tubular Loeb-Sou- 
rirajan type membrane (cured at 94 degrees C) in- 
dicated that salt concentration at the membrane- 
solution interface follows the pattern predicted 
from mass-transfer theory. However, salt concen- 
trations near the wall are greater than predicted. 
Streaming potentials across the membrane suggest 
it carries a negative fixed charge. Other reverse os- 
mosis units and their effects are discussed. Studies 
on electrodialysis revealed that at relatively low 
voltages and current densities the desalting of a 
solution flowing on a labyrinthian course past 50 x 
45 cm ion-exchange membranes covered with 
mesh-step spaces could be quantitatively pre- 
dicted by classical electrochemical transport 
theory. At higher voltages, when the theory pre- 
dicts limiting electric current plateaus, acid-base 
generation sets in. These and other technical 
problems which develop with the two methods are 
discussed. (See also W77-11055) (Jahns-Arizona) 
W77-11076 


DESALTING’S ROLE IN FUTURE WATER 
RESOURCE MANAGEMENT, 
Orange County Water District, Fountain Valley, 





P. K. Allen. 

Desalination, Vol. 19, p 483-490, December 1976. 3 
fig. 

Descriptors: *Desalination, *Water supply 
development, *Water demand, *Water manage- 
ment(Applied), *California, Colorado River 
Aqueduct, Groundwater recharge, Saline water in- 
trusion, Water reuse, Distillation. 

Identifiers: *Orange County(Calif). 


Water demand problems in Orange County, 
California, are presented, as well as possible 
benefits from increased desalination practices and 
applicability of this area’s situation to the global 
water picture. Orange County’s growth rate has 
closely paralleled the world population increase, 
with consequent impacts on county resources as 
land use has shifted from predominately agricul- 
tural to urban. The history of increased water de- 
mand and use is presented, including details on the 
Colorado River Aqueduct, State Water Project 
and groundwater recharge programs. A tertiary 
wastewater treatment plant and seawater desalter 
were constructed in Fountain Valley in 1975 to 
supply water to seawater barrier injection wells. 
The county’s long-range goal is to reclaim and util- 
ize secondary treated waste water now being 
discharged into the Pacific Ocean. Since available 
fresh water represents such a small percentage of 
the world’s total water supply, distillation 
technologies must be used to meet the growing 
water demand. (Jahns-Arizona) 

W77-11078 


DESALTING SALINE GROUND WATER FOR 
AGRICULTURE 

Alfateh Univ. , Tripoli. 

Y.M. El-Sayed, S. K. Shakshooki, J. A. Jawad, 
and Y. Matar. 

Desalination, Vol 19, p 175-188, December 1976. 2 
fig, 1 tab, 11 ref. 


Descriptors: *Desalination processes, *Water 
utilization, *Irrigation engineering, *Irrigation ef- 
ficiency, *Solar stills, Electrodialysis, Tomatoes, 
Beans, On-site tests, Arid lands, Irrigation 
processes, Cost-benefit analysis. 

Identifiers: *Libya, *Drip irrigation. 


Results presented of a study conducted in the 
Wadi El-Hai area of Libya to evaluate certain 
desalination methods and the effects of desalted 
water on tomatoes and beans grown in the area. 
The response of tomatoes and beans to drip irriga- 
tion with and without water retention agents in the 
soil was tested. A solar still was constructed for 
drip irrigation; evaluation of its cost and per- 
formance is presented, as compared with an elec- 
trodialysis process. Given locally prevailing in- 
dices for prices and land productions, benefits are 
likely to exceed costs for an average products 
value of $0.47/Kg with the electrodialysis method 
and $1.15/Kg with the solar method. The solar 
technique is competitive if stills can be con- 
structed at $10/m2 pool area with a yearly average 
performance of 3.5 L/m2d. Results indicated no 
significant difference between conventional and 
drip irrigation unless a water retention agent is in- 
volved, in which case the growth rate increases. 
(Jahns-Arizona) 

W77-11085 


SOLAR DISTILLATION IN INDIA, 

Central Salt and Marine Chemicals Research Inst., 
Bhavnagar (India). 

S. D. Gomkale, and R. L. Datta 

Annals of Arid Zone, Vol 15, No 3, p 206-218, Sep- 
tember, 1976. 8 fig, 2) tab, 4 ref. 


Descriptors: *Solar distillation, *Potable water, 
*Water supply, *Desalination, Distillation, Saline 
water, Water resources development, Water treat- 
ment, Arid lands, Semiarid climates, Groundwater 
resources, Salinity 

Identifiers: *Solar radiation, *India. 
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Research and experiments on solar distillation in 
India are discussed. Available underground water 
in the desert regions of India is unfit for drinking 
due to high salt content. It is hoped that the pota- 
ble water supply can be increased through solar 
distillation. Several research institutes in India 
have conducted research on solar distillation, and 
the findings are presented here. Locations of solar 
radiation stations in India are given. The 
economics of constructing solar distillation facili- 
ties are discussed. It is concluded that solar distil- 
lation is a suitable solution to drinking water 
problems faced by isolated communities having 
saline water sources and abundant solar energy. 
Desalted water obtained by solar distillation is 
costly when compared to urban water supply 
costs, but in the worst hit areas need for a supply 
of drinking water should be considered first and 
cost of desalted water should be compared with 
the cost of water as delivered at site by alternative 
sources. (Jamail-Arizona) 

W77-11087 


SOLAR ENERGY UTILIZATION FOR ARID 
ZONE DEVELOPMENT. 

Central Arid Zone Research Inst., Jodhpur (India). 
H. S. Maan. 

Annals of Arid Zone, Vol 15, No 3, p 129-136, Sep- 
tember, 1976. 3 tab, 3 ref. 


Descriptors: *Solar distillation, *Solar radiation, 
*Water resources development, *Water supply, 
Arid lands, Semiarid climates, Desalination, 
Pumps, Potable water, Water resources develop- 
ment, Irrigation, Energy, Energy conversion, 
Groundwater, Pumping. 

Identifiers: *India. 


Various uses of solar energy, in India in particular 
but with application in arid lands in general, are 
evaluated. The advantages of utilizing solar energy 
are discussed and the various uses to which solar 
energy might be put are examined. The seasonal 
mean values of total solar radiation on a horizontal 
surface for various arid and semiarid regions of 
India are presented. They indicate the enormous 
potential for solar energy utilization in these re- 
gions. The following possible uses of solar energy 
are discussed: (1) pumping of groundwater for ir- 
rigation, (2) drying of agricultural products, (3) 
desalination of water, (4) cooking, and (5) provid- 
ing lighting in rural areas. The article presents a 
positive evaluation of the use of solar energy in 
— the problem areas discussed. (Jamail- 
na 


W77-11090 


THE POLITICS OF SALT: BACKGROUND AND 

IMPLICATIONS OF THE MEXICAN-AMER- 

ICAN TREATY OF 1944, 

Arizona Univ., Tucson, Inst. of Government 

Research. 

For primary bibliographic entry see Field 6E. 
-11097 


STATUS OF DESALINATION RESEARCH AND 
TECHNOLOGY IN THE MIDDLE EAST, 
Alahram Scientific Dept. Cairo (Egypt). 

S. Galal, and A. A. Husseiny. 

Desalination, Vol. 20, p 217-225, March 1977. 2 fig, 
34 ref. 


Descriptors: ‘*Desalination, *Research and 
development, *Foreign research, *Technology, 
Desalination _ plants, Desalination processes, 

, Arid lands, Flash distillation, Electrodi- 
alysis, everse osmosis, Solar stills, Solar distilla- 
tion, Nuclear engineering, Agricultural engineer- 


a j 
Identifiers: *Middle East. 


Middle Eastern countries have recently 

devoting more attention to research and develop- 
ment in the area of desalination. These countries 
are utilizing available manpower and other 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Saline Water Conversion—Group 3A 


resources for research projects, experiments and 
the construction of prototype plants to determine 
the feasibility of new desalting processes, espe- 
cially those appropriate for agricultural water 
production. Several desalting projects and long- 
term planning schemes for irrigation of arid lands 
have resulted from general conditions involving an 
abundance of high salinity and brackish water 
resources, extensive population growth and in- 
creased food-supply problems. Technicai ad- 
vancements have been achieved, including op- 
timization of basic multi-stage flash distillation, 
electrodialysis and reverse osmosis techniques. 
Desalination units using solar energy have 
progressed to the point where deep basin proto- 
type solar stills have been constructed; research 
and development on this process is discussed. 
Other experimental studies are underway to evalu- 
ate the potentials of windmill-driven and nuclear 
desalination plants. Plans for future development 
are discussed, including the transfer of technology 
and establishment of research and development 
centers. (Jahns-Arizona) 

W77-11109 


SOLAR ENERGY RESEARCH AT CAZRI, 
JODHPUR--ACHIEVEMENTS AND FUTURE 


PLANS, 

Central Arid Zone Research Inst. Jodhpur (India). 
H. P. Garg. 

Annals of Arid Zone, Vol. 15, No. 3, p 228-246, 
September, 1976, 10 fig, 6 tab, 16 ref. 


Descriptors: *Water resources development, 
*Solar distillation, *Water supply, *Solar radia- 
tion, Energy, Energy transfer, Potable water, 
Pumps, Pumping, Irrigation systems, Water 
resources, Water supply development, Heating. 
Identifiers: *Solar energy, *India. 


Research conducted in India on some of the im- 
portant applications of solar energy for domestic, 
agricultural, and industrial purposes such as heat- 
ing water, drying and dehydrating fruits and 
vegetables, cooking and boiling food, distilling 
saline water, and solar pumping of water for lift ir- 
rigation purposes are discussed. The need for solar 
distillation of water and experiments with yields of 
fresh water from saline underground water using 
solar distillation are discussed and the results 
presented. The advantages and prospects for <i 
ture use of solar energy are presented. (Jamail 
Arizona) 

W77-11110 


RECLAMATION OF IRRIGATION FIELD 
DRAINAGE WATER, 

California Univ., Los Angeles. 

For primary bibliographic entry see Field SD. 
W77-11113 


PROSPECTS OF THE EXPLOITATION OF AD- 
VANCED ENERGY RESOURCES IN WATER 
PRODUCTION IN THE MIDDLE EAST, 

Iowa State Univ., Ames. Dept. of Chemical En- 
gineering; and Iowa State Univ., Ames. Dept. of 
Nuclear Engineering. 

Z. A. Sabri, A. A. Husseiny, A. Valfeils, A. F. 
Abdul-Fattah, and S. Galal. 

Desalination, Vol. 20, p 279-287, March 1977. 4 fig, 
20 ref. 


Descriptors: *Desalination processes, *Energy, 
*Geothermal studies, Thermal water, Desalination 
plants, Saline water systems, Flash distillation, In- 
dustrial use(Water), Distillation, Nuclear energy, 
Depression storage. 

Identifiers: *Middle East, Red Sea. 


Some economically feasible energy sources for 
use in desalination plants in the Middle East are 
presented. One potential source is the hot brine 
and steam fields in the Red Sea Deeps and other 
locations. Direct utilization of geothermal energy 
in multi-purpose plants is the most efficient 


method; industrial applications include salt 
recovery, mining, animal husbandry and fisheries. 
Geothermal technology can be used in supplying 
fresh water to the Red Sea coasts for the western 
cities of Saudi Arabia and new settlements on 
Egypt’s eastern coast. Desalination systems for 
water-producing geothermal plants are discussed, 
including multistage flash and multiple-effect 
distillation. Other potential energy sources include 
expioiiation of heavy water and heavy hydrogen 
isotopes obtained from the Red Sea and the use of 
natural depressions in the production of power and 
water. The latter technique involves admitting sea 
water from the Mediterranean into the depression 
through hydraulic turbines, thus producing electri- 
cal energy and creating an artificial lake which 
serves as a sink for evaporation. (Jahns-Arizona) 
W77-11116 


DESALTING IN AUSTRALIA: THE DEVELOP- 
MENT OF A NEW PROCESS FOR BRACKISH 
WATER, 

ICI ‘Australia Ltd, Melbourne. Research Dept. 

P. M. Sharples, and B. A. Bolto. 

Desalination, Vol. 20, p 391-401, March 1977. 4 fig, 
4 tab, 23 ref. 


Descriptors: *Desalination processes, *Australia, 
*Ion exchange, ‘*Resins, Operating costs, 
Desalination plants, Pre-treatment(Water), Ef- 
fluents, Potable water, Brackish water, Arid 
lands, Distillation, Membrane processes, Reverse 
Osmosis, Electrodialysis. 

Identifiers: *Sirotherm resin. 


Desalting processes used in Australia include 
distillaton, electrodialysis and reverse osmosis; in 
remote communities where mining and tourism are 
major industries, some 30 plants have been in- 
stalled. A new ion exchange process was 
developed by CSIRO and ICI pe to upgrade 
mildly brackish water to potable or industrial stan- 
dards. The process involves using Sirotherm resins 
regenerated by hot water instead of chemicals as 
in conventional regeneration. Advantages include 
reduced operating costs, low energy requirements 
(using low grade or waste heat) and minimum pol- 
lution load since the effluent contains only the salt 
stripped from the resins. Cost advantages have ex- 
tended the range of application of salinity levels up 
to 3000 mg/l. Plants using this process are 
discussed, along with system limitations and 
pretreatment requirements. (Jahns-Arizona) 
W77-11117 


SOLAR PONDS AS HEAT SOURCE FOR LOW- 
TEMPERATURE MULTI-EFFECT DISTILLA- 
TION PLANTS, 

Hebrew Univ., Scientific Research Foundation, 
Jerusalem (Israel). 

H. Tabor. 

Annals of Arid Zone, Vol. 15, No. 3, p 155-171, 
September, 1976, 3 fig, 1 tab, 5 ref. 


Descriptors: *Solar distillation, *Water supply, 
*Water resources development, *Desalination 
processes, *Water treatment, Solar radiation, 
Energy, Evaporation, Salinity, Water sources, 
Water purification, Costs, Heating, Mathematical 
studies. 

Identifiers: *Solar ponds. 


Non-convecting solar ponds have the potential of 
providing low-temperature heat well below current 
fuel prices. The optimum size of ponds, to be used 
as heat sources is discussed. Between 1958 and 
1966, solar ponds were intensively studied in Israel 
and it was determined both by mathematical analy- 
sis and experimental ponds in the field that tem- 
peratures in excess of 90 degrees could be ob- 
tained from a non-convecting solar pond. These 
ponds are used in the desalinization of water. The 
cost and thermal output of a solar pond are dealt 
with and three possible systems are discussed: (1) 
use of a solar pond as the exclusive source of heat 


for the pant. tas of fuel only, and (3) use of 


Field 3—WATER SUPPLY AUGMENTATION AND CONSERVATION 
Group 3A—Saline Water Conversion 


solar pond plus fuel. The results are presented. For 
a pond without auxilliary fuel it pays to over- 
design the pond and reject some of the surplus 
heat in summer because this calls for a distillation 
plant of lower rating. This system compares 
favorably in terms of costs with an all fuel system. 
A system using a solar pond in the summer and 
aided by fuel in the winter is also described. 
(Jamail-Arizona) 

W77-11119 


HEAVY METAL ACCUMULATION IN THE 
VICINITY OF A DESALINATION PLANT, 
Department of the Environment, Reading 
(England). Central Water Unit. 

For primary bibliographic entry see Field 5B. 
W77-11278 


ISRAEL STRIVES -—" EFFICIENT USE OF 
WATER RESOURCES 

For primary bibliographic entry see Field 3C. 
W77-11439 


THE MSF/FBE: AN IMPROVED MULTI-STAGE 
FLASH DISTILLATION PROCESS, 

Technische Hogeschool, Delft (Netherlands). 

A. W. Veenman. 

Desalination, Vol. 19, p 1-14, December 1976. 6 
fig, 5 tab, 5 ref. 


Descriptors: *Flash distillation, *Desalination 
plants, Comparative benefits, Comparative costs, 
Heat transfer, Entrainment, Operation and main- 
tenance, Fouling, Descaling. 

Identifiers: *Vertical multi-stage flash/fluidized 
bed evaporator (MSF/FBE), Fluidized bed, Delft 
University of Technology(Netherlands). 


A vertical flash evaporator combined with a 
fluidized bed heat exchanger (referred to as a 
multi-stage flash/fluidized bed evaporator or 
MSF/FBE) has various advantages over a conven- 
tional horizontal evaporator. The process involves 
a smaller plant size, better flash-off, no demister 
losses, and high vapor space loading factor. There 
is also a much lower specific heat consumption, as 
well as possibilities to vary the load from 0 to 
100% and to increase the maximum brine tempera- 
ture above limits usually imposed by scale forma- 
tion. The plant’s main feature is its vertical con- 
cept with short flash chambers accommodating a 
large number of parallel tubes in which heat 
transfer takes place by means of a fluidized bed. 
The heat transfer coefficient is enhanced espe- 
cially during operation at low superficial fluid 
velocity. Details are presented on the Delft 
University of Technology’s 50 cu m/day plant for 
the production of feedwater for a central boiler 
house. Also discussed is a comparative cost study 
between a 10,800 cu m/day horizontal flash 
evaporator in Rotterdam and a MSF/FBE for the 
same production. (Jahns-Arizona) 

W77-11441 


3B. Water Yield Improvement 


EFFECTS OF PHREATOPHYTE REMOVAL ON 
GILA RIVER 


STATISTICAL ANALYSIS, 

Geological Survey, Phoenix, Ariz. Water 
Resources Div. 

For primary bibliographic entry see Field 5A. 
W77-10868 


UNITED STATES AND MEXICO: WEATHER 
TECHNOLOGY WATER RESOURCES AND IN- 
TERNATIONAL LAW, 

Arizona Univ., Tucson, Coll. of Law, 


For primary bibli hic entry see Field 6E. 
wrt 1173 sats! ri 


AN ASPHALT INCORPORATOR AND PACKER 
FOR LINING IRRIGATION DITCHES, 
Department of Agriculture, 
(Saskatchewan). Research Station. 

For primary bibliographic entry see Field 4A. 
W77-11411 


Saskatoon 


OPTIMIZATION OF RUNOFF AGRICULTURE 


ON RECLAIMED MINE LANDS, 

Arizona Univ., Tucson. School of Renewable 
Natural Resources. 

J. L. Kelly. 


Master of Science thesis, 1976. 86 p, 3 fig, 6 tab, 10 
ref, 4 append. 


Descriptors: *Land reclamation, *Water spread- 
ing, *Model studies, *Water harvesting, *Crop 
production, Water yield improvement, Runoff, 
Mine wastes, Computer models, Water require- 
ments, Watersheds(Basins), Arizona, Arid lands, 
Semiarid climates, Consumptive use, Linear pro- 
gramming, Simulation analysis, Corn(Field), 
Agricultural watersheds, Rainfall-runoff relation- 
ships, *Agricultural runoff. 

Identifiers: Black Mesa(Ariz). 


The reclamation of mine lands in arid and semi- 
arid regions is generally considered. to be 
equivalent to the reestablishment of ‘vegetation 
and the return of the land to its former use, usually 
grazing. This study is concerned with using these 
reclaimed lands for agricultural purposes. 
Although agriculture is not usually considered 
feasible in arid regions, the application of runoff 
harvesting to the venture of agriculture adds a new 
dimension to the reclamation of strip mined lands 
in arid climates. A model is presented which util- 
izes linear programming and watershed cropland 
simulation to select the best suited crop and runoff 
treatment for the system being considered. It is 
then modified to determine the optimum 
catchment area ration to be used. The model was 
applied to the reclaimed coal mine lands on the 
Black Mesa of Northern Arizona. Results are 
presented and show that maximum economic 
returns can be obtained for conventional irrigated 
agriculture by using a ration of 55 acres of 
catchment area with no runoff treatment to one 
acre of cropland producing corn. (Jamail-Arizona) 
W77-11436 


3C. Use Of Water Of Impaired 
Quality 


LINKED MODELS FOR MANAGING RIVER 
BASIN SALT BALANCE, 
California Univ., Davis, Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 4A. 
W77-10849 


NITRATES IN EFFLUENTS FROM IRRIGATED 
LANDS - ANNUAL REPORT, 

California Univ., Riverside. Dept. of Soil Science 
and Agricultural E: ngineering. 

For primary bibliographic entry see Field 5B. 
W77-10941 


STUDY OF MINERALIZATION IN AN 
AGRICULTURAL SOIL OF RESIDUAL MUDS 
OF VARIOUS ORIGINS, (IN FRENCH), 

Ecole Nationale Superieure d’ Agronomique et des 
Industries Alimentaires de Nancy (France). 
Laboratoire Matiere . Environ. 

For primary bibliographic entry see Field 5G. 
W77-10998 


INTERNATIONAL SYMPOSIUM ON 
BRACKISH WATER AS A_ FACTOR IN 
DEVELOPMENT. 
Ben Gurion Univ. of the Negev (israel). Inst. of 
Desert Research. 


30 





International symposium held January 5-10, 1975, 
305 p. Edited by Arie Issar. 


Descriptors: *Brackish water, *Water resources 
development, *Planning, *Desalination, 
*Agriculture, Crop production, Desalination 
or pgy P? be ager: practices, Saline water, Arid 
lands, management, Public health, 
Leaching, Feet growth, Reverse osmosis, Elec- 
trodialaysis. 

Identifiers: *Israel. 


Papers collected were part of an international sym- 
posium organized by the Institute for Desert 
Research at Ben-Gurion University of the Negev, 
Israel. Topics covered relate to ways of utilizing 
brackish water by direct application or after 
desalination, and the need for long-range planning 
which incorporates this resource. Some papers 
deal specifically with salination mechanisms, 
brackish water for agricultural use, irrigation 
techniques using saline water, and desalination 
methods. Panel discussions cover future trends in 
direct use of brackish water for agriculture and in 
desalination methods. One objective was to help in 
the fight against the mounting world food 
shortage. The international movement to advance 
and intensify agriculture will require extensive cul- 
tivation of much arid and semi-arid land. Since 
most of the water in these regions is brackish, 
development of that resource is of critical im- 
portance. (See W77-11056 thru W77-11077) (Jahns- 
Arizona) 

W77-11055 


ELUCIDATING SALINATION MECHANISMS 
BY STABLE ISOTOPE TRACING OF WATER 
SOURCES, 

Weizmann Inst. of Science, Rehovoth (Israel). 
Dept. of Isotope Research. 

For primary bibliographic entry see Field SB. 
W77-11056 


BRACKISH GROUNDWATER BODIES AS A 
RESULT OF GEOLOGICAL HISTORY AND 
HYDROLOGICAL CONDITIONS, 

Rijksinstituut voor Drinkwater voorziening, Delft 
(Netherlands). 

For primary bibliographic entry see Field 2F. 
W77-11057 


BRACKISH WATER AS A_ FACTOR IN 
DEVELOPMENT OF THE SAFFORD VALLEY, 
ARIZONA, U.S.A., 

Arizona Water Resources Research Center, Tuc- 
son. 

S. D. Resnick, and K. J. Decook. 

In: Brackish Water as a Factor in Development, 
International Symposium, January 5-10, 1975, 
Beer-Sheva, Israel, Ben-Gurion University of the 
Negev, p 41-50. 2 tab, 2 fig, 13 ref. 


Descriptors: *Leaching, *Salinity, *Salt tolerance, 
*Brackish water, ‘*Arizona, *Groundwater, 
*Irrigation practices, *Water supply, *Crop 
production, Saline soils, Saline water, Salts, Alter- 
native water use, Drainage systems, Land 
management, Water supply development, Water 


utilization, Water management, Cultivation, 
Water quality, Cotton. 

Identifiers: *Safford Valley(Ariz), Gila 
River(Ariz). 


The paper summarizes results of studies con- 
ducted at the University of Arizona Safford Ex- 
perimental Farm since 1947 concerning the effects 
of brackish water on agricultural practices and in- 
dustrial develoment. The Safford Valley is typical 
of many arid regions in that it must augment its 
only perennial supply of surface water, the Gila 
river, with poor quality groundwater. One study 
examined the effects on crop production of six 
combinations of well and river water used for 
leaching and irrigation in conjunction with deep 
plowing for water penetration. Results showed in- 
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creased crop production with increased river 
water usage. Other tests determined the effects of 
leaching applications at different depths and an in- 
terdisciplinary study in 1972 projected future 
water quality conditions on the agriculture and 
economy of the valley. (See also W77-11055) 
(Bennett-Arizona) 

W77-11058 


WESTERN NEGEV EXPLOITATION OF 
BRACKISH WATER FOR AGRICULTURAL 
USE 


'? 
Tahal Consulting Engineers Ltd, Tel-Aviv (Israel). 
J. Bar-Joseph, and N. Columbus. 
In: Brackish Water as a Factor in Development, 
International Symposium, January 5-10, 1975, 
Beer-Sheva, Israel, Ben-Gurion University of the 
Negev, p. 67-75. 


Descriptors: *Aquifers, *Brackish water, *Saline 
water, *irrigation water, *Groundwater resources, 
*Water quality, *Aquifer management, Salts, Salt 
tolerance, Saline water intrusion, Subsurface 
waters, Groundwater mining, Percolation, Trans- 
missivity, Water sources, Pumping, En- 
croachment, Geologic formations, Groundwater 
recharge, Groundwater movement. 

Identifiers: Israel. 


During the last decade a noticeable increase in de- 
mand for brackish water for agricultural use has 
occurred in Israel, such as in the western Negev 
settlements of Nahal Oz and Kfar Aza, where 
groundwater of salinity ranging between 700 and 
1200 ppm is used for cotton irrigation. As a result, 
a detailed study of brackish water resources was 
undertaken, particularly in the Western Negev 
area where large deposits of calcareous sand- 
stones and sands of Pleistocene age exist along the 
coastal aquifer of Israel. The authors make a 
geological evaluation of the coastal aquifer area, 
evaluate the groundwater salinity concentrations, 
and suggest a scheme for further expioiting the 
brackish water resources of this region. The plan 
would call for drilling production wells in stages, 
starting with two exploratory wells and carefully 
reviewing the effect on the flow regime before ex- 
pansion of well production. (See also W77-11055) 
(Bennett-Arizona) 

W77-11060 


SOURCE, CONSUMPTION AND USE OF 
BRACKISH WATER IN ISRAEL, 

Tel-Aviv Univ. (Israel). Dept. of Geography. 

J. Bonne, and Z. Grinwald 

In: Brackish Water As A Factor in Development, 
International Symposium, January 5-10, 1975, 
Beer-Sheva, Israel, Ben-Gurion University of the 
Negev, p 77-87. 4 tab, 3 fig, 6 ref. 


Descriptors: *Water supply development, 
*Desalination, *Groundwater availability, *Water 
management(Applied), Reclaimed water, Inter- 
basin transfers, Groundwater resources, Water 
rates, Water resources development, Water 
shortage, Water utilization, Brackish water, Saline 
water, Aquifers. 

Identifiers: *Israel. 


Israel is depending more each year on supplement- 
ing its water supply with brackish water because 
of its current virtually total exploitation of fresh 
water resources. Brackish water is defined as that 
which is restricted for direct use by its high salinity 
content. Two-third’s of Israel’s brackish water is 
from surface flows, mainly in the Bet Shean 
springs. The remaining underground aquifer sup- 
ee ~ along the coastal plain and in the Arava 

. Saline water is likely to further replace 
Mes water use in he future as population, indus- 
trial, and agricultural expansion place an increas- 
ing demand on the country’s water resources. 
Agriculture currently consumes 80 percent of the 
brackish water now being utilized and the 
remainder is used by industry. Only 60 percent of 
the brackish water resources are being exploited 
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and the remaining 120 MCM should be utilized 
only if marginal benefits can exceed marginal 
costs. The author recommends 3 proposals for 
brackish water development: pumping water out 
of aquifers before the process of salinization has 
taken over, increasing brackish water usage by in- 
dustry and agriculture by offering compensation, 
and use of desalination for saline water that cannot 
be used directly. (See also W77-11055) (Bennett- 
Arizona) 

W77-11061 


DRIP IRRIGATION WITH SALINE WATER 
AND THE LEACHING OF SOIL BY MEANS OF 
DRIP IRRIGATION, 

Yotvata Experimental Station (Israel). 

M. Uzrad, I. Ravina, B. Zur, S. D. Goldberg, and 
B. Gornat. 

In: Brackish Water As A Factor In Development, 
International Symposium, January 5-10, 1975, 
Beer-Sheva, Israel, Ben-Gurion University of the 
Negev, p 89-96. 


Descriptors: *Impaired water use, *Irrigation 
practices, *Irrigation efficiency, *Leaching, Ir- 
rigation systems, Sprinkler irrigation, Irrigation 
programs, Crop response, Infiltration, Water yield 
improvement, Salt tolerance, Salinity, Saline 
water. 

Identifiers: *Drip irrigation, Israel. 


Drip irrigation has been found to be a very suc- 
cessful form of irrigation in the aird Arava region 
of Israel, an area of high temperatures, low rela- 
tive humidity and resultant high evapotranspira- 
tion rates, and poor soils with low water-holding 
capacities. However, drip irrigation usually leaves 
high salinity concentrations around the dripper 
because of the high evaporation rates. The usual 
leaching process requires sprinkling of furrow ir- 
rigation which is inconvenient and costly. An ex- 
periment was conducted to determine whether the 
drip irrigation method could be used for leaching. 
Results indicated that drip irrigation could be used 
sucessfully for leaching if applied | near the end of a 
growing scason where the crop’s foliage would 
shield the wetted area, reducing evaporation. It 
was also discovered that the use of a plastic mulch 
to cover the wetted strip would further increase 
the leaching efficiency of the drip irrigation 
method. (See also W77-11055) (Bennett-Arizona) 
W77-11062 


PHYSIOLOGICAL BASIS FOR THE REDUC- 
TION OF PLANT GROWTH UNDER CONDI- 
TIONS OF IRRIGATION WITH BRACKISH 
WATER AND POSSIBLE METHODS OF 


AMELIORATION, 

Hebrew Univ., Jerusalem (Israel). Dept. of 
Botany. 

J. Gale. 


In: Brackish Water as a Factor in Development, 
International Symposium, January 5-10, 1975, 
Beer-Sheva, Israel, Ben-Gurion University of the 
Negev, p 97-102. 36 ref. 


Descriptors: *Brackish water, *Irrigation effects, 
*Plant growth, *Salt tolerance, *Plant physiology, 
Salinity, Crop response, Root development, Soil- 
water-plant relationships, Water balance, Turgidi- 
ty, Photosynthesis, Plant breeding, Carbon diox- 
ide, Fertilization, Toxicity, Ions, Osmosis. 
Identifiers: Root resistance, Leaf resistance, 
Osmotic adaptation. 


Direct plant responses to salinity and ways of 
reducing the effect of salinity on plant growth are 
discussed. Although root resistances to hydraulic 
flow increase under brackish conditions, this is 
mostly offset by greater leaf resistance to water 
vapor loss. Thus, plant water balance, as 
evidenced by turgor, is rarely affected by saline ir- 
rigation water. However, many plant species grow 
better with brackish water when the atmospheric 
evaporation demand is decreased. Greater leaf re- 
sistance to water loss is usually accompanied by 


31 


increased resistance to the diffusion of carbon 
dioxide gas into the leaf, reducing photosynthesis 
and overall plant growth. This may be offset by in- 
creasing the atmospheric CO2 concentration 
around plants grown in suitable enclosures, such 
as plastic tunnels. One main reason for reduced 
growth is that salt-resistant plants expend so much 
energy in exclusion of salts from metabolically ac- 
tive sites by compartmentation and salt pumps. 
The damage may be reduced by providing for high 
rates of energy input in photosynthesis such as by 
use of CO2 fertilization. Toxicity caused by cer- 
tain ions in brackish water accumulating in plants 
during osmotic adaptation can sometimes be 
reduced by addition of complementary ions, espe- 
cially calcium and potassium. Breeding of resistant 
crop plants involves selection of salt tolerant spe- 
cies and varieties and direct genetic breeding of 
physiological characteristics associated with 
tolerance. (See also W77-11055) (Jahns-Arizona) 
W77-11063 


AGROTECHNICAL PRINCIPLES FOR WATER 
AND SALINITY CONTROL IN THE ROOT 


ZONE, 

Technion-Israel Inst. of Tech., Haifa. Dept. of Soil 
Science. 

B. Zur, I. Ravina, and M. Uzrad. 

In: Brackish Water as a Factor in Development, 
International Symposium, January 5-10, 1975, 
Beer-Sheva, Israel, Ben-Gurion University of the 
Negev, p 113-117. 8 ref. 
Descriptors: *Agronomy, *Water control, 
*Salinity, *Root zone, *Irrigation practices, Irriga- 
tion effects, Crop response, Crop production, 
Soil-water-plant relationships, Soil water, Trans- 
piration, Root systems, Leaching, Evaporation 
control, Agriculture. 

Identifiers: Plant water deficit, Leaf water poten- 
tial. 


The main water variable influencing crop growth 
and yield is water deficit, which develops in plants 
as a result of root water absorption lagging behind 
transpirational water loss through leaves. Total 
leaf water potential is used as a measure of the 
plant water deficit level. Changes with time in the 
plant water potential level are influenced by time 
changes in soil water potential and water flux 
through the plant. The value of leaf water potential 
or one of its components is the main variable link- 
ing growth processes to the plant’s transpiration 
process. Within this model the objective of irriga- 
tion is to control the water deficit level in the 
growing crop to obtain maximal or most economi- 
cal yield, usually by controlling the soil water con- 
tent’s time and space fluctuations. Agrotechnical 
principles recommended for conditions of high 
salinity, high heat load and light soils include appli- 
cation of water at the soil surface or below, and in- 
ducing flow conditions throughout the root zone at 
all times. Irrigation should be essentially continu- 
ous, with the application rate allowing for a con- 
tinuous net downward flux throughout the root 
zone. The leached zone should be controlled by 
daily application of water. It is also important to 
reduce evaporation water loss from the soil sur- 
face and the growing crop. A field irrigation ex- 
periment is described and applications of the prin- 
ciples presented. (See also W77-11055) (Jahns- 
Arizona) 


W77-11064 


BENEFITS OF BRACKISH WATER STRESSES 
TO CROP PRODUCTION, 

Minnesota Univ., St. Paul, Dept. of Horticultural 
Sciences. 

J. Levitt, and M. Twersky. 

In: Brackish Water as a Factor in Development, 
International Symposium, January 5-10, 1975, 
Beer-Sheva, Israel, Ben-Gurion University of the 
Negev, p 119-123. 1 fig, 29 ref. 


Descriptors: *Brackish water, *Stress, *Crop 
production, *Irrigation effects, *Crop response, 
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Group 3C—Use Of Water Of Impaired Quality 


Beneficial use, Soil-water-plant relationships, Ir- 
rigation efficiency, Water injury, Plant growth, 
Resistance, Salt tolerance, Plant morphology, 
Energy, Salinity, Plant physiology. 

Identifiers: *Salt stress. 


Possible benefits from the salt stress component 
of brackish water inlude yield ehancement due to 
increased growth or development, increases in a 
desired plant component and energy savings. 
Pathological benefits would emerge if salt stress 
increased the plant’s resistance to viral, bacterial, 
fungal or insect diseases. Irrigation with brackish 
water inhibits the growth of glycophytic weeds, 
thus favoring growth of any crop more halophytic 
than the weed. Physiological benefits to the plant 
include nutritional effects such as that from NaCl, 
acceleration of development to survive stress, and 
antagonism of other stresses. Salt stress may 
reduce or prevent injuries by decreasing water loss 
from the plant, resulting in lower vapor pressure, a 
stomatal closure and a decrease in the specific sur- 
face of the morphological strucutre. Other stress 
that may be avoided or minimized are chemical 
and low-temperature stresses. Increases in various 
plant components induced by salt stress from ir- 
rigation are discussed, along with examples of 
more efficient use of energy. (See also W77-11055) 
(@ahns-Arizona) 

W77-11065 


USE OF GEOTHERMAL BRACKISH WATER 
FOR SOIL WARMING AND VEGETABLE IR- 
RIGATION, 

Ben-Gurion Univ. of the Negev, Beersheba 
(israel). Inst. of Desert Ecology. 

D. Pasternak, M. Twersky, I. Borovic, Y. de 
Malach, and E. Rappaport. 

In: Brackish water as a Factor in Development, In- 
ternational Symposium, January 5-10, 1975, Beer- 
Sheva, Israel, Ben-Gurion University of the 
Negev, p 125-134. 3 fig, 1 pl, 2 tab, 17 ref. 


Descriptors: *Thermal water, *Brackish water, 
*Soil temperature, *Irrigation effects, *Crop 
response, Soil-water-plant relationships, Soil 
treatment, Crop production, Irrigation practices, 
Melons, Tomatoes, Mulching, Germination, Plant 
growth, On-site investigations, Saline water 
systems, Geothermal studies. 

Identifiers: Cucumber, Israel. 


Warm water (40 degrees C)from a geothermal 
brackish water aquifer in the Negev, Israel, was 
used for irrigation and soil warming of four 
summer vegetable crops (cucumbers, melons, 
watermelons and tomatoes). Circulating this water 
through the soil by a trickling irrigation system in- 
creased the temperature of plastic mulched plots 9 
degrees C above that of unmulched soil and 6-7 
degrees C above unheated plastic mulched plots. 
Germination in plants from warm plots was 
quicker and more uniform than in control plants. 
Cucumbers had the most marked response, with 
earlier maturation and higher yields. Melons 
ripened earlier but without increased yields. To- 
matoes and watermelons did not benefit from the 
treatment, apparently because of a lower optimal 
root temperature required for growth. Plastic 
mulching accelerated maturation and increased 
yield in both heated and control cucumber plots; 
this also prevented salt accumulation in the upper 
10 cm of soil. Clear polyethylene was a more ef- 
fective mulch than black polyethylene. All four 
crops had yields equal to or greater than those ob- 
tained commercially with fresh water irrigation. 
(See also W77-11055) (Jahns-Arizona) 

W77-11066 


EFFECTS OF BRACKISH WATER IRRIGA- 
TION ON YIELD AND DEVELOPMENT OF 
COTTON, 

Ben-Gurion Univ. of the Negev, 
(Israel). Inst. of Desert Ecology. 

M. Twersky, D. Pasternak, and I. Borovic. 


Beersheba 


In: Brackish Water as a Factor in Development, 
International Symposium, January 5-10, 1975, 
Beer-Sheva, Israel, Ben-Gurion University of the 
Negev, p 135-142. 4 tab, 12 ref. 


Descriptors: *Brackish water, *Crop production, 
*Plant growth, *Irrigation effects, *Cotton, Sprin- 
kler irrigation, Irrigation practices, Crop response, 
Irrigation water, Height, Plant morphology. 
Identifiers: Israel, Photosynthates, Dry matter. 


Irrigation effects with fresh and brackish waters 
were studied using upland cotton (Gossypium hir- 
sutum L., c.v. Acala SJ-1) grown in the northern 
Negev, Israel. Sprinkler irrigation was used to 
apply water of low salinity and fresh water to test 
the effects on dry matter production and elonga- 
tion. Irrigation with brackish water resulted in 
greater boll production and consequently a better 
incorporation of photosynthates for fruit produc- 
tion. Total dry matter production was the same 
(370 gr/plant) with both types of irrigation water. 
Plants irrigated with brackish water were 25 cm 
shorter, with height being affected directly by 
salinity and indirectly by the amount of bolls per 
plant. Changes in cotton’s indeterminate 
morphological development through phase shifts 
in the vegetative/fruiting balance may account for 
higher seed cotton yields. A discussion of the 
study’s implications is included. (See also W77- 
11055) (Jahns-Arizona) 

W77-11067 


THE IRRIGATION OF WINTER TOMATOES IN 
THE ARAVA, 

Yotvata Experimental Station (Israel}. 

For primary bibliographic entry see Field 3F. 
W77-11068 


SELECTION OF MANGO ROOTSTOCKS FOR 
IRRIGATION WITH SALINE WATER, 

Volcani Inst. of Agricultural Research, Bet-Dagan 
one Inst. of Horticulture. 

, S. Gazit, and G. Ziv. 

i Brackish Water as a Factor in Development, 
International Symposium, January 5-10, 1975, 
Beer-Sheva, Israel, Ben-Gurion University of the 
Negev, p 159-163. 3 tab, 2 ref. 


Descriptors: *Salt tolerance, *Irrigation effects, 
*Rhizomes, *Saline water, *Crop response, Crop 
production, Orchards, Soil-water-plant relation- 
ships, Calcareous soils, Chlorine, Embryonic 
growth stage, Irrigation water, On-site tests. 
Identifiers: *Mango, *Rootstocks, Poly-emb- 
ryonic, Mono-embryonic, Leaf scorching, Graft- 
ing. 


An experiment was conducted at the Kibutz Yot- 
vata in the southern part of the Arava, Israel, dur- 
ing the 1971-73 to select mango rootstocks tolerant 
of saline irrigation water. The arid conditions in 
this region seem favorable for commercial mango 
growing, but an important obstacle, in addition to 
calcareous soil, is the high salt content of the ir- 
rigation water used. Mango trees grafted onto 
common rootstocks in that region are severely 
damaged. The experiment involved 3200 seedlings 
of 80 different varieties, including poly- and mono- 
embryonic types, drip irrigated with water con- 
taining over 600 ppm of chlorine. Salinity soon 
caused severe scorching of leaf tips and margins, 
which later resulted in complete plant degenera- 
tion. A wide variation was observed in the sen- 
sitivity of various seedlings to the adverse water 
and soil conditions, with several varieties having 
little or no damage. The best tolerance was found 
in plants of the 13/1 poly-embryonic variety or its 
related types. After the close of the experiment in 
1973, superior plants were transferred and grafted 
with common mango varieties to establish an ex- 
perimental orchard. (See also W77-11055) (Jahns- 
Arizona) 

W77-11069 


ON THE ROLE OF LEAF WATER IN REGU- 
LATING METABOLISM, 

Ben Gurion Univ. of the Negev, Beersheba 
(Israel). Research and Development Authority. 
For primary bibliographic entry see Field 2I. 
W77-11070 


IRRIGATION WITH BRACKISH WATER: 
CHEMICAL AND HYDRAULIC CHANGES IN 
SOILS IRRIGATED WITH BRACKISH WATER 
UNDER COTTON ROTATION, 

Volcani Inst. of Agricultural Research, Bet-Dagan 
(Israel). Dept. of Soils and Water. 

H. Frenkel, and I. Shainberg. 

In: Brackish Water as a Factor in Development, 
International Symposium, January 5-10, 1975, 
Beer-Sheva, Israel, Ben-Gurion University of the 
Negev, p 175-183. 6 fig, 3 tab, 8 ref. 


Descriptors: *Irrigation effects, *Brackish water, 
*Soil chemistry, *Permeability, *Cotton, Labora- 
tory tests, On-site investigations, Loess, Hydrau- 
lic conductivity, Leaching, Soil-water-plant rela- 
tionships, Absorption, Soil investigations, Irriga- 
tion efficiency, Sodium, Chlorides, Gypsum. 
Identifiers: Sodic water, Israel. 


Laboratory and field studies were undertaken at 
Kibutz Nahal Oz, Israel, to determine the feasibili- 
ty of using brackish water for irrigating loessial 
soils under cotton rotation. Laboratory studies 
evaluated the sensitivity of the hydraulic conduc- 
tivity of Nahal Oz soil to leaching with solutions of 
different sodium absorption ratio (SAR) and salt 
concentrations. Using laboratory results, the study 
was continued on microplots in the field to deter- 
mine the response of commercial cotton grown on 
regosolic loess irrigated with sodic water (high salt 
content and high SAR). This sodic water in- 
troduces sodium into the exchange complex, 
reducing soil hydraulic conductivity, but the 
water’s high salt content suppresses this detrimen- 
tal effect on permeability. Leaching by rain makes 
this soil nearly impermeable. Gypsum, CaC12 and 
AIC13 amendments effectively prevented sodium 
accumulation and reduction of the infiltration rate 
in this soil. Gypsum was the most economical 
treatment, while aluminum chloride was the most 
effective. The experimental soil was less sensitive 
than loamy soil to exchangeable sodium. It is 
recommended that gypsum be applied in alternate 
years at a rate of 20 tons/ha. (See also W77-11055) 
(Jahns-Arizona) 

W77-11071 


SENSITIVITY OF DESALTED WATER COSTS 
FROM VARIOUS PROCESSES TO CHANGING 
ENERGY PRICES, 

Mekorot Water Co., Tel-Aviv (Israel). Engineering 
Di 


iv. 
For primary bibliographic entry see Field 3A. 
W77-11072 


APPLICABILITY OF COMMERCIAL REVERSE 
OSMOSIS UNITS FOR THE QUALITY IM- 
PROVEMENT OF BRACKISH ee 
SOURCES IN THE SOUTHERN ARAV. 

Mekorot Water Co., Tel-Aviv (Israel). “Desalting 


Dept. 
For primary bibliographic entry see Field 3A. 
W77-11073 


ELECTRODIALYSIS IN WATER DESALINA- 
TION AND THE INFLUENCE OF ION 
EXCHANGE RESIN INTRODUCTION INTO 


(Israel). Div. of Membranes and Ion Exchangers. 
For primary bibliographic entry see Field 3A. 
W77-11074 


ION-PERMSELECTIVE MEMBRANES, 
Ben Gurion Univ. of the Negev, Beersheva 
(Israel). Div. of Membranes and Ion Exchangers. 
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For primary bibliographic entry see Field 3A. 
W77-11075 


THE ROLE OF MEMBRANE METHODS IN 
THE DESALINATION OF BRACKISH WATER, 
California Univ., Berkeley. Sea Water Conversion 
Lab. 

For primary bibliographic entry see Field 3A. 
W77-11076 


INDUSTRIAL USE OF BRACKISH AND SALINE 
WATER IN THE HAIFA BAY AREA, 

Tahal Consulting Engineers Ltd., Tel-Aviv 
srael). Dept. of Coastal Plain. 

N. Columbus, and J. Bar-Joseph. 

In: Brackish Water as a Factor in Development, 
International Symposium, January 5-10, 1975, 
Beer-Sheva, Israel, Ben-Gurion University of the 
Negev, p 239-246. 


Descriptors: *Industrial water, *Cooling water, 
*Brackish water, Water utilization, Water 
management(Applied), Sea water, Industrial 
plants, Chlorides, Groundwater, Brines, Saline 
water, Aquifers. 

Identifiers: *IsraekHaifa-Akko Bay area). 


In the Haifa-Akko Bay area of Israel, several in- 
dustrial enterprises have been using pumped saline 
groundwater for cooling purposes. The Haifa- 
Akko Bay Pleistocene aquifer containing sand and 
calcareous sandstone currently produces 12 MCM 
annually from four production wells. The ground- 
water quality of these aquifers varies from 30 per- 
cent seawater and 70 percent freshwater, or 9000 
ppm chlorides, in the shallower sections of the 
aquifer, to 90 percent seawater and 10 percent 
freshwater, or 17000 ppm chlorides, in the deeper 
section of the aquifer. It is more economical to 
pump saline water by means of wells than to pump 
it directly from the sea for industries located near 
the coastline such as Haifa Bay area. In the com- 
ing years, industries are expected to demand up to 
100 MCM per year for cooling purposes. Further 
studies must be conducted to determine more ac- 
curately the quantities of saline water that are ex- 
oy also W77-11055) (Bennett- Arizona) 


DESALTING SALINE GROUND WATER FOR 
AGRICULTURE, 

Alfateh Univ., Tripoli. 

For primary bibliographic entry see Field 3A. 
W77-11085 


THE WATER QUALITY PROBLEM ON THE 
COLORADO RIVER, 

New Mexico Interstate Streams Commission, 
Santa Fe. 

For primary bibliographic entry see Field 5G. 
W77-11168 


MEXICAN-AMERICAN INTERNATIONAL 
WATER QUALITY PROBLEMS: PROSPECTS 
AND PERSPECTIVES 

Universidad Nacional Autonoma de Mexico, Mex- 
ico City. School of International Law. 

For primary bibliographic entry see Field 6E. 
W77-11169 


UNITED STATES APPROACHES TO THE 
SALINITY PROBLEM ON THE COLORADO 
RIVER. 


Department of State, Washington, D.C. Office of 
the Legal Advisor. 

For primary bibliographic entry see Field 6E. 
W77-11170 
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SALINITY IN THE COLORADO: AN IN- 
TERPRETATION OF THE MEXICAN-AMER- 
ICAN TREATY OF 1944, 

Universidad Nacional Autonoma de Mexico, Mex- 
ico City. School of International Law. 

For primary bibliographic entry see Field 6E. 
W77-11171 


A HISTORY AND INTERPRETATION OF THE 
WATER TREATY OF 1944, 

For primary bibliographic entry see Field 6E. 
W77-11174 


SURFACE MODIFICATIONS FOR WATER 
MANAGEMENT AND SALINITY CONTROL IN 
A NONIRRIGATED AREA, 

Agricultural Research Service, Weslaco, Tex. Soil 
and Water Conservation Research Div. 

R. J. Rektorik, R. R. Allen, and L. Lyles. 
Transactions of the American Society of Agricul- 
tural Engineers, Soil and Water, p 699-703, Special 
Edition 1976. 6 fig, 2 tab, 15 ref. 


Descriptors: *Saline soils, *Salinity, Leaching, 
Runoff, Surface runoff, Grain sorghum, Cotton, 
Crop production, Salt. 


Leveling the saline soil areas in a field to a plane 9 
cm lower than that of the nonsaline soil areas al- 
lows water from high intensity rains to run off 
from the higher nonsaline soils and pond on the 
saline soils, thus providing leaching water. 

iginal soil salinity for the 0-90 cm soil profile 
was reduced 53 and 16 percent in the saline and 
nonsaline areas, respectively. Grain sorghum 
(1969) and cotton (1970) yields were 47 and 38 per- 
cent greater than yields from an adjacent un- 
treated field. (Skogerboe-Colorado State) 
W77-11394 


SAMPLING THE UNSATURATED ZONE IN IR- 
RIGATED FIELD PLOTS, 

California Univ., Riverside. Dept. of Soil Science 
and Agricultural Engineering. 

For primary bibliographic entry see Field 2G. 
W77-11400 


TEST LEACHING OF SOLONCHAKS IN THE 
RIVER LENA VALLEY (USSR), (IN RUSSIAN), 
Akademiya Nauk SSSR, Yakutsk. Institut 
Biologii. 

L. G. Elovskaya, and A. K. Konorovskii. 
Pochvovedenie 5, p 48-54, 1976. 


Descriptors: ‘*Desalination, Washing, ‘*Saline 
soils, Drainage, *Leaching, Soils. 

Identifiers: *River Lena  Valley(USSR), 
Solonchaks. 


A possibility of desalinization of cryogenic 
salinized soils by washing with artificial drainage 
is indicated.-Copyright 1977, Biological Ab- 
stracts, Inc. 
W77-11413 


ISRAEL STRIVES FOR EFFICIENT USE OF 
WATER RESOURCES, 

R. Lahav. 

Water and Sewage Works, p 64-65, June 1977, 6 
fig. 


Descriptors: *Water resources development, 
*Planning, *Water reuse, *Water supply develop- 
ment, *Desalination, Arid lands, Water storage, 
Crop production, Desalination plants, Flash distil- 
lation, Underground storage, Waste water treat- 
ment, Recycling, Irrigation practices, Irrigation ef- 
fects, Water utilization. 
Identifiers: *Israel, Drip irrigation, Negev, Sinai. 


Methods for increasing and fully utilizing water 
resources in Israel are outlined. Farming and water 
storage techniques used over 2000 years ago are 
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being revived for use in the Negev Desert, while 
cucumbers are being grown using brackish water 
discovered in vast quantities in reservoirs under 
the desert. The overall plan is to increase available 
water 50% by 1988 by such methods as desaliniza- 
tion, recycling waste, and new irrigation practices. 
Two flash-evaporation plants are currently in 
operation, with two more planned; a 100 MGD 
facility will be built together with a nuclear power 
plant. Recycled sewage and industrial waste will 
provide much of the additional 500 million cubic 
meters of water projected for 1988. A new 
recycling method begins with a sophisticated 
chemical-physical stage and works in reverse to 
popular systems, producing cheaper, better quali- 
ty water. Most of the water will go to agricultural 
uses. An improved drip irrigation system will be 
used for seasonal field row-crops; controlled 
amounts of water and soluble fertilizers can be fed 
through an advanced system of hoses. Un- 
derground reservoirs in the Negev and Sinai 
deserts represent another resource to be tapped. 
(Jahns-Arizona) 

W77-11439 


A STUDY OF SALT LEACHING BY PONDING 
AND SPRINKLING IN UNSATURATED SOIL 
COLUMNS, 

Alexandria Univ. (Egypt). Dept. of Soil and Water 
Science. 

Y. Z. El-Shafei. 

Egyptian Journal of Soil Science, Vol. 15, No. 2, p 
151-165, 1975. 10 fig, 4 tab, 13 ref. 


Descriptors: *Leaching, ‘Irrigation effects, 
*Ponding, *Sprinkler irrigation, *Saline soils, Soil 
analysis, Soil investigations, Soil profiles, Ion 
transport, Soil management, Drainage effects, 
Chlorine. 


A laboratory study of salt leaching was conducted 
on a highly saline loamy sand soil irrigated by 
ponding (flooding) or sprinkling at four different 
intensities. Results of soil solution analysis are 
presented. The order and shape of curves for Cl(-) 
and SO(2-) did not follow the pattern of total salt 
distribution; depth of leaching must be considered 
when comparisons are made. A sprinkler applica- 
tion rate of 5.2 cm/hr was most efficient in 
leaching salt from the upper zone (0-12 cm), sug- 
gesting a sprinkler regime is often preferable 
because of the resulting unsaturated condition. 
This is an important factor in areas where water is 
in short supply or expensive or where drainage is a 
limitation. Ponding may be preferable in situations 
where the penetration depth is restricted or when 
distribution of a specific ion through the profile is 
desired. (Jahns-Arizona) 

W77-11444 


ASSESSMENT OF THE SALINIZATION OF IR- 
RIGATED SOILS OF COTTON FIELDS BY 
AERIAL PHOTOS, (IN RUSSIAN), 

Belorusskii Nauchno-Issledovatelskii Institut 
Pochvovedeniya i Agrokhimii, Minsk (USSR). 

E. I. Pankova, and V. M. Mazikov. 
Pochvovedenie 5, p 55-65, 1976. 





Descriptors: *Saline soils, *Salinity, Irrigated 
land, *Cotton, Aerial photography, Remote 
sensing. 


Aerial photography makes it possible to delineate 
regions with and nonsalinized soils under 
cotton and to determine their surface areas and the 
degrees of salinization in the top 1 m of the soil 
profiles. Work on the interpretation of the photo- 
gtaphs depends on the size of components of the 
soil complex.—Copyright 1977, Biological Ab- 
stracts, Inc. 

W77-11475 


Field 3—WATER SUPPLY AUGMENTATION AND CONSERVATION 
Group 3E—Conservation In Industry 


3E. Conservation In Industry 


REDUCING COKE PLANT EFFLUENT, 
Carnegie-Mellon Univ., Pittsburgh, Pa. Environ- 
mental Studies Inst. 

For primary bibliographic entry see Field SD. 
W77-10922 


IMPACT ON TEXAS WATER QUALITY AND 
RESOURCES OF ALTERNATE STRATEGIES 
FOR PRODUCTION, DISTRIBUTION, AND 
UTILIZATION OF ENERGY IN TEXAS IN THE 
PERIOD 1974-2000, 

Texas Univ. at Austin. 

For — bibliographic entry see Field 5C. 


METHODS OF RECOVERING WOOL GREASE 
FROM SPENT WOOL SCOURING LIQUOR, 
New Zealand Inventions Development Authority, 
Wellington. (Assignee). 

For primary bibliographic entry see Field 5D. 
W77-11013 


3F. Conservation In Agriculture 


SYSTEMS ENGINEERING APPROACH TO 
AGRICULTURAL AND RURAL DEVELOP- 
MENT SYSTEMS, 

Nairobi Univ. (Kenya). Dept. of Electrical En- 
gineering. 

M. M. Shah. 

In: Proceedings of the IFIP Working Conference 
on Computer Simulation of Water Resources 
Systems. G.C. Vansteenkiste (Ed.), Ghent, Belgi- 
um, July 30-Aug. 2, 1974. American Elsevier 
Publishing Company, Inc., New York, N.Y., p 
565-578, 1975. 2 fig, 25 ref. 


Descriptors: *Regional development, 

“Comprehensive planning, *Simulation analysis, 
Rural area, “Agriculture, Projects, Water 

resources development, Mathematical models, 

Systems analysis. 

Identifiers: Developing countries, Kenya, Socio- 

economic aspects. 


During the last two decades, rapid progress in 
systems engineering and computer use has been a 
major influence in increasing the living standards 
of many nations. Paradoxically, the developed na- 
tions have benefited most from these advance- 
ments, and in many cases the gap between them 
and the developing countries has grown. To catch 
up with the advanced nations, the developing 
countries must take urgent measures to learn how 
their Agricultural and Rural Development Systems 
are functioning, managed, and planned in the con- 
text of their overall socio-economic development. 
Agricultural and Rural development Systems are 
very complex, large, and stochastic in nature; pre- 
dictably reliable causal explanations of the socio- 
economic aspects are not available. The Systems 
Engineering Amero offers an ideal tool for 
structuring and analyzing these systems in the face 
of uncertainties from the point of view of planning 
and evaluation of alternative strategies for 
development. Considered are the four procedures 
for a Systems Engineering Approach: (1) problem 
formulation; (2) mathematical and heuristic model- 
ing; (3) simulation studies on the model; and (4) 
model implementation and application to the 
problem solution. Use of the approach in Kenya, 
Nigeria, Venezuela, Mexico, Argentina, and Thai- 
land has shown the need for considerable care in 
adapting it to the particular conditions of each 
country. Described are the systems application 
studies in Kenya. A conceptual hierarchical model 
of the Agricultural and Rural Development 
Systems as well as the present work on construc- 
tion of a normative model of peasant agriculture 
and an overall macro-economic model of Kenya 
= a” considered. (See also W77-10806) (Bell- 
‘ornell 


W77-10819 


GROUND-WATER CONDITIONS IN UTAH, 
SPRING OF 1977, 

Geological Survey, Salt Lake City, Utah. Water 
Resources Div. 

For primary bibliographic entry see Field 4B. 
W77-10864 


GROUND-WATER DEPLETION, IN FEET, AL- 
LOWED IN A PART OF CURRY COUNTY, 
NEW MEXICO, BY U.S. INTERNAL REVENUE 
SERVICE FOR CALENDAR YEAR 1976, 
Geological Survey, Albuquerque, N. Mex. Water 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W77-10873 


GROUND-WATER DEPLETION, IN FEET, AL- 
LOWED IN CENTRAL (MAP LC-19) AND 
NORTHERN (LN-19) LEA COUNTY, NEW 
MEXICO, BY U.S. INTERNAL REVENUE SER- 
VICE FOR CALENDAR YEAR 1976, 

Geological Survey, Albuquerque, N. Mex. Water 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W77-10874 


GROUND-WATER DEPLETION, IN FEET, AL- 
LOWED IN PORTALES VALLEY, ROOSEVELT 
COUNTY, NEW MEXICO, BY U.S. INTERNAL 
- gage SERVICE FOR CALENDAR YEAR 
1976. 

Geological Survey, Albuquerque, N. Mex. Water 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W77-10875 


SOIL, WATER, AIR SCIENCES RESEARCH. 
Agricultural Research Service, Washington, D.C. 
For primary bibliographic entry see Field 9D. 
W77-10917 


SOIL IRRIGATION SYSTEM AND METHOD, 

E. S. Green. 

U.S. Patent No. 4,001,968, 9 p, 6 fig, 13 ref; Offi- 
cial Gazette of the United States Patent Office 
Vol 954, No 2, p 582, January 11, 1977. 


Descriptors: *Patents, *Irrigation, *Irrigation ef- 
fects, *Soil-plant-water relationships, *Capillary 
action, Irrigation efficiency, Greenhouses, Osmo- 
sis. 


A plastic sheet is placed between a water-recep- 
tive material to which water is supplied and an 
overlying body of soil. The plastic sheet is imper- 
vious to moisture and opaque. It has a multiplicity 
of openings which are adapated for capillary flow 
from the water receptive material to the overlying 
body of soil. Drain openings are conventionally 
provided to supply drainage. When there is a grow- 
ing plant that is rooted in the soil in the container, 
the network of roots by osmosis absorbs moisture 
from the soil which travels to the exposed portion 
of the plant where much of it is discharged into the 
atmosphere. A growing plant is living thing which 
performs this function so as to exercise a very 
considerable absorptive force inducing the flow of 
so-called capillary water through the soil and into 
the root system of the plant. The capillary sheet 
serves to prevent substantial loss of moisture from 
the portions of the sheet which are not covered by 
a plant container. When the sheet is black or other- 
wise is opaque the underlying water-receptive 
material is protected so as to minimize growth of 
wegen 





AUTOMATIC CLOSURE VALVE FOR WATER 
SPRINKLER, 
Fujiki Denki Kabushiki Kaisha, Tokyo (Japan). 
aes egal 


U.S. Patent No. 4,005,725, 5 p, 4 fig, 4 ref; Official 
Gazette of the United States Patent Office, Vol 
955, No 1, p 90, February 1, 1977. 


Descriptors: *Patents, *Irrigation, *Sprinkler ir- 
rigation, *Irrigation practices, *Irrigation efficien- 
cy, Control systems, Valves, Application equip- 
ment. 


An automatic closure valve for a water sprinkler 
enables water from a water tap to be used without 
the necessity for stopping the tap and removing 
the sprinkler and water hose and enables water 
remaining in the hose and the closure valve to be 
automatically drained off after the water sprin- 
kling. The closure valve is constructed with a 
valve casing which is provided with two valve 
chambers defined in mutual contiguity and con- 
nected with each other by means of a passage. The 
closure valve mechanism for closing the passage 
responds to ii d water p in the valve 
chambers to close the opening. It opens when the 
pressure in the valve chambers becomes negative. 
(Sinha-OETS) 

W77-10999 





BRAKE MANS FOR AN AIR-POWERED 


U.S. Patent No. 4,005,729, 6 p, 6 fig, 4 ref; Official 
Gazette of the United States Patent Office, Vol 
955, No 1, p 92, February 1, 1977. 


Descriptors: *Patents, *Irrigation, *Sprinkler ir- 
rigation, *Irrigation systems, *Irrigation efficien- 
cy, Conveyance structures, Water delivery, Appli- 
cation equipment. 


A brake for a fluid-powered sprinkler system is 
provided for preventing the drive towers from 
rolling down inclines and for preventing the wind 
from rolling the drive towers. The fluid power may 
either be compressed air or water under pressure. 
An overhead water supply pipe extends outward 
from the center pivot point and is supported by 
8 -apart wheeled drive towers. An air- 
powered drive is provided on each of the towers to 
propel the towers and water supply pipe around 
the center pivot point. A control is provided on 
each of the towers for selectively operating the 
drive to maintain the pipe and towers in an aligned 
condition as the water supply pipe is pivoted 
around the central pivot point. The control com- 
prises a rotary cam plate having an alignment rod 
which extends to the gimbal ring on a flexible joint 
positioned on the water supply pipe adjacent the 
tower. A brake is mounted on at least one of the 
towers adjacent one of the drive wheels and is in 
operative engagement with the drive lugs. A 
cylinder rod extending from a fluid-powered 
cylinder mounted on the tower is connected to the 
brake so that rotation of the brake causes the 
cylinder rod to extend and retract into the 
cylinder. The cylinder normally prevents rotation 
of the brake thereby preventing rotation of the 
wheel. (Sinha-OEIS) 

W77-11000 


REVERSIBLE SELF-PROPELLED CENTER 
PIVOT SPRINKLER SYSTEM, 

L. R. Townsend. 

U.S. Patent No. 4,005, 731, 10 p, 14 fig, 6 ref; Offi- 
cial Gazette of the United States Patent Office, 
Vol 955, No 1, p 93, February 1, 1977. 


Descriptors: *Patents, *Irrigation, *Sprinkler ir- 
rigation, *Irrigation systems, *Irrigation efficien- 
cy, Conveyance structures, Water delivery, Appli- 
cation equipment, Mechanical equipment. 
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A reversible self-propelled center pivot sprinkler 
system for sprinkling or irrigating a relatively large 
area surrounds a central pivot comprising an over- 
head water supply pipe extending outward from 
the center pivot point and is supported by spaced- 
apart, wheeled towers. A drive apparatus is pro- 
vided on each of the towers to propel the towers 
and water supply pipe. A control apparatus is pro- 
vided on each of the towers for pee ap operat- 
ing the drive a s to maintain and 
pon Para in an lead condition. The bie ap- 
paratus is connected to a trojan bar which is 
reciprocatably mounted on the tower and which is 
provided with a selectively movable double dog on 
at least one end for engagement with drive lugs on 
at least one of the drive wheels of the tower. The 
double dog is normally in position so that move- 
ment of the trojan bar in one direction will cause 
the dog to engage the wheel drive lugs to move the 
tower in a forward direction. The double dog may 
be selectively moved to a second position so that 
the dog will engage the wheel drive lugs as the 
trojan bar is moving in a second direction to cause 
the tower to be moved rearward. The double dog 
may be either manually moved or automatically 
controlled through the use of power cylinders. 
(Sinha-OEIS) 

W77-11001 


IRRIGATION SIGNAL, 

G. T. Civalier. 

USS. Patent No. 4,006,473, 5 p, 4 fig, 3 ref; Official 
Gazette of the United States Patent Office, Vol 
955, no 1, p 324, February 1, 1977. 


Descriptors: *Patents, *Irrigation, *Remote con- 
trol, *Irrigation practices, *Irrigation efficiency, 
Control systems, Electrical equipment. 

Identifiers: Signalling device. 


In accordance with conventional practice, irriga- 
tion water is introduced into a primary trench from 
a suitable source and flows through furrows into a 
trench. The secondary trench may be 
remote from the operator’s station for controlling 
the irrigation. To assist the operator to know when 
the field has been flooded to the required depth a 
signal device is proposed. A housing having an 
electrically conductive probe attached is sup- 
by an electrically conductive shaft which is 
inserted into the ground. A perceptible signal, such 
as a lightbulb is carried by the housing and is ac- 
tivated as water rises to close a circuit between the 
probe and the shaft. The depth of insertion of the 
shaft predetermines the height of water necessary 
to activate the signal. Extensible means are pro- 
vided to elevate the signal above crop height. 
(Sinha-OEIS) 
W77-11008 


METHOD AND APPARATUS FOR TRANS- 
PORTING AN IRRIGATION LINE, 

Wade (R. M.) and Co., Portland, Oreg. (Assignee). 
G. Cornelius, and L. C. Olson. 

U.S. Patent No. 4 ,006,860, 17 p, 12 fig, 5 ref; Offi- 
cial Gazette of the United States Patent Office, 
Vol 955, no 2, p 499, February 8, 1977. 


Descriptors: *Patents, ‘Irrigation, “Irrigation 
practices, “Irrigation efficiency, Application 
equipment, Irrigation operation and maintenance, 
Transportation. 

Identifiers: Irrigation lines, Rotational torque. 


The object of this invention is to provide an ap- 
paratus for transporting an irrigation line including 
a transport assembly which can be conveniently 
moved from one irrigation line to another without 
the necessity of moving such transport assembly is 
moved adjacent an irrigation line. It inccludes 
means for selectively applying rotational torque to 
the irrigation line and in turn rotate and transport 
the irrigation line. The mobile transport assembly 
may then be moved to another irrigation line to in 
turn move that irrigation line by applying rotation 
eo 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Conservation In Agriculture—Group 3F 


BENEFITS OF BRACKISH WATER STRESSES 
TO CROP PRODUCTION, 

Minnesota Univ., St. Paul, Dept. of Horticultural 
Sciences. 

For primary bibliographic entry see Field 3C. 
W77-11065 


EFFECTS OF BRACKISH WATER IRRIGA- 
TION ON YIELD AND DEVELOPMENT OF 
COTTON, 

Ben-Gurion Univ. of the Negev, Beersheba 
dsrael). Inst. of Desert Ecology. 

For primary bibliographic entry see Field 3C. 
W77-11067 


THE IRRIGATION OF WINTER TOMATOES IN 
THE ARAVA, 

Yotvata Experimental Station (Israel). 

M. Uzrad, S. D. Goldberg, and B. Gornat. 

In: Brackish Water as a Factor in Development, 
International Symposium, January 5-10, 1975, 
Beer-Sheva, Israel, Ben-Gurion University of the 
Negev, p 143-158. 9 fig, 6 tab, 16 ref. 


Descriptors: ‘*Irrigation efficiency, *Tomatoes, 
*Crop response, *Irrigation practices, Crop 
production, Arid lands, Irrigation effects, Saline 
em Root development, On-site investigations, 
lanting management, Soil-water-plant relation- 
=. Evaporation control, Leaching, Available 
water, Irrigation systems. 
Identifiers: Arava(Israel), Drip irrigation. 


A study was conducted in the arid Arava region of 
Israel to determine the effects of irrigation on 
winter tomatoes. Water containing 2,250 ppm salts 
was applied daily by drip irrigation for the first 2 
weeks after seeding in a quantity of 110 percent of 
daily evaporation. After the summer’s difficult cli- 
matic conditions had passed, a series of irrigation 
regimes were tested to determine ways of reducing 
water use and increasing irrigation intervals. Some 
variables tested were irrigation intervals of 1, 2 
and 3 days and water quantities calculated on the 
basis of 30 percent, 60 percent and 90 percent of 
the evaporation from a Class A pan. Half of each 
experimental plot was covered with clear plastic 
sheeting to prevent evaporation from the soil sur- 
face, increasing the water available to each plant. 
Irrigation intervals had no significant impact on 
yield, the explanation for which is presented. Plots 
receiving the greatest quantity of water had the 
highest yields, apparently due to the extended du- 
ration of water supply and low level of soil water 
tension. All daily water applications involved in- 
sufficient leaching; leaching efficiency increased 
with greater irrigation intervals, since a larger 
quantity of water was used at each irrigation date. 
Although there was no significant difference 
between covered and uncovered plots, yields were 
generally higher in covered plots irrigated at longer 
intervals. (See also W77-11055) (Jahns-Arizona) 
W77-11068 


EFFECTS OF IRRIGATION MANAGEMENT 
ON THE QUALITY OF IRRIGATION RETURN 
FLOW IN ASHLEY VALLEY, UTAH, 

Superior Farming Co., Bakersfield, Calif. 

For primary bibliographic entry see Field 5B. 
W77-11079 


EFFICIENCY OF SPRINKLER IRRIGATION 
SY: 


Department of Agriculture, Kelmscott (Australia). 
T. Calder. 

Journal of Agriculture, Vol 17, No 3, p 82-84, 1976. 
2 fig, 4 tab. 


prvcige *Sprinkler irrigation, *Irrigation effi- 
*Irrigation practices, *Irrigation design, 

Sameein. Winds, Air temperature, Humidity, 

Evaporation, Testing procedures. 

Identifiers: Perth(Australia). 
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Designing an efficient sprinkler system requires 
taking into account the effects of wind, tempera- 
ture and humidity on precipitation rates, as well as 
determining sp: r spacings and pressures. The 
discharges of individual sprinklers should be 
uniform on any one lateral and not vary more than 
20%. This is especially true when growing shallow- 
rooted vegetable crops on sandy soils in hot, often 
windy summer weather, conditions found in 
Western Australia. Maintaining satisfactory 
growth requires replacement of water used by 
plants and lost through evaporation. In the Perth 
area, the replacement rate for best growth is con- 
sidered 80 to 90% of measured evaporation rates. 
Wind reduces effectiveness by its intluence on 
evaporation and the watering pattern. On a normal 
day, even under relatively calm conditions, only 
about 60% of the water from a sprinkler reaches 
the ground, although increased humidity may im- 
prove this percentage somewhat. To counteract 
wind effects on distribution patterns, wind veloci- 
ties should be considered when designing sprinkler 
layouts and spacings. A test for measuring system 
effectiveness is outlined. (Jahns-Arizona) 
W77-11084 


DESIGN AND PERFORMANCE OF A SIMPLE 
SOLAR PUMP FOR LIFT IRRIGATION PUR- 
POSES. 


Societe Francaise d’Etudes Thermiques et 
d’Energie Solaire, Sofretes (France). 

M. P. Girardier, and M. G. Clemot. 

Annals of Arid Zone, Vol 15, No 3, p 146-154, Sep- 
tember, 1976. 4 fig. 


Descriptors: *Pumps, *Pumping, *Solar radiation, 
*Water supply, *Irrigation systems water supply 
development, Mexico, Africa, Irrigation, Energy, 
Arid lands, Semiarid climates. 


The use of solar energy for the operation of irriga- 
tion pumps is discussed and evaluated. Per- 
formance studies were carried out on a number of 
low temperature solar engines. These engines will 
automatically pump water from any depth without 
consumption of any kind of energy except from 
the sun. The design and performance studies of 
these engines is described. Several solar engine 
pumps are operating in Africa and Latin America 
and these operational units are described. The 
Mexican government is using them for irrigation, 
as well as to provide water for rural villages. The 
future of solar engines and the advantages of using 
solar energy for pumping water are 

These include: (1) availability of the energy 
source, (2) reliability and long life expectancy of 
the equipment with minimum maintenance and, (3) 
knowing the ceiling cost of the operation as op- 
posed to the random nature of conventional instal- 
lations as the result of unpredictable variations in 
the price of fuels. The economic costs related to 
the use of solar powered pumps are discussed. 


(Jamail-Arizona) 

W77-11086 

INTERRELATIONSHIPS OF SEEDLING VIGOR 
CRITERIA OF WHEAT UNDER DIFFERENT 


FIELD SITUATIONS AND SOIL WATER 
POTENTIALS, 
Kabul Univ. (Afghanistan). Faculty of Agricul- 


A. A. Gul, and R. E. Allan. 
Crop Science, Vol 16, p 615-618, September-Oc- 
tober 1976. 4 tab, 13 ref. 


Descriptors: *Seeds, *Germination, *Wheat, *Soil 
water, *Soil-water-plant relationships, — 
tests, Laboratory tests, *W: 

growth, Plant physiology, Root development, 
Planting management, Growth stages, Correlation 

analysis. 

Identifiers: *Soil water potential, Emergence rate 
index(ERD), Culm, Coleoptile, Kernel. 


Studies of 93 wheat (Triticum aestivum L. em 
Thell.) lines and four check cultivars were con- 


Field 3—WATER SUPPLY AUGMENTATION AND CONSERVATION 


Group 3F—Conservation In Agriculture 


ducted using four water potentials (-2.2, -6.0, -10.2 
and i14.4) in the laboratory and in three eastern 
Washington field situations. The purpose was to 
investigate the relationships among emergence 
rate index (ERI), total stand (TS), culm length, 
a length, seedling height, root weight and 
mel weight. Only 9 of 21 simple correlation 
coefficients among ERI values of field and labora- 
tory tests were significant. ERI values of the field 
tests correlated with one another but gave small or 
nonsignificant r values with ERI values from the 
four laboratory water potential levels. Marked dif- 
ferences in planting depth and water potential 
level between the field and laboratory could ac- 
count for this lack of relationship. Coleoptile 
length, seedling height and culm length correlated 
positively with field ERI, while in the laboratory 
only ERI at -2.2 bars correlated significantly with 
coleoptile length and seedling height. Laboratory 
results indicated a general trend toward increased 
association between ERI and TS, ERI and root 
weight, and TS and root weight as soil water 
potential decreased. Lines with rapid emergence 
and higher TS at low water potentials may also 
have proportionally more root growth. Significant 
correlations were also noted between TS and both 
coleoptile length and seedling height in field stu- 
dies. Selection gain is best achieved by evaluating 
wheat lines for ing vigor (ERI, TS) under 
diverse field situations and at low soil water poten- 
tials. (Jahns-Arizona) 
W77-11088 


SOLAR ENERGY UTILIZATION FOR ARID 
ZONE DEVELOPMENT, 

Central Arid Zone Research Inst., Jodhpur (India). 
For primary bibliographic entry see Field 3A. 
W77-11090 


CROP PRODUCTION POTENTIALS IN INDIA-- 
A WATER AVAILABILITY BASED ANALYSIS, 
Punjab Agricultural Univ., Ludhiana (India). 

H. S. Mavi, and J. E. Newman. 

Agricultural Meteorology, Vol 17, No 5, p 387-395, 
November 1976. 1 fig, 2 tab, 10 ref. 


Descriptors: *Crop production, *Projections, 
*Available water, *Water demand, Human popu- 
lation, Land use, Water supply, Droughts, Food 
abundance 

Identifiers: *India, Food requirements. 


Population growth projections and inadequate 
water supply indicate crop production in India 
cannot keep pace with food requirements. For pur- 
poses of study, India was divided into three crop 
production regions, based on drought frequency 
and irrigation intensity. The region of assured 
water supply encompasses 29% of the country’s 
crop land and accounts for 42% of crop produc- 
tion, average yield being 44% higher than the na- 
tional average. The region of uncertain water 
supply represents 61% of the crop land and 51% of 
the production, with yield being 17% below the na- 
tional average. The region of undependable water 
supply represents 10% of the crop land and 7% of 
the production, with yield 25% below the average. 
Inadequate water supply is an important factor 
limiting crop production in many cultivated areas, 
and the addition of new crop lands will further 
strain water resources. First approximation pro- 
jections, based on an estimated population growth 
of 400 million in the next 25 years, indicate food 
grain production will not meet the country’s needs. 
(Jahns-Arizona) 

W77-11091 


CHEMICAL COMPOSITION AND NUTRIENT 
UPTAKE OF WHEAT VARIETIES AS IN- 
FLUENCED BY MOISTURE REGIMES, 

Soil and Water Management Research Station, 
Kota (India). 

eens tgp aig Bae een 


icultural Journal, Vol 22, No 3-4, p 
eon ha , May-June/July-August 1975. 3 tab, 10 ref. 


Descriptors: *Soil-water-plant _ relationships, 
*Crop response, *Wheat, *Nutrient requirements, 
*Irrigation effects, Moisture availability, Soil 
moisture, Nitrogen, Phosphorus, Potash, Crop 
production, Sodium, Calcium, Magnesium, 
*Absorption, Soil chemistry. 

Identifiers: *India. 


The effects of five moisture regimes on four wheat 
varieties grown on clay loam soil in 1971-72 are re- 
ported. Regimes included irrigation at 30%, 45%, 
60% and 75% of available soil moisture. Higher 
moisture regimes increased the uptake of N, P and 
potash. The greatest N uptake occurred when ir- 
rigation was applied at 60% of available soil 
moisture; P uptake was significantly higher in 
Sonalika, Kalyan sona and Lalbahadur varieties. 
Nutrient uptake increased with greater yield. Con- 
centrations of N, P and K did not differ signifi- 
cantly with different moisture regimes and varie- 
ties, possibly due to the fact that the N fraction in 
grain generally decreases as the amount of water 
applied increases, a result of increased yield from 
water application. Higher moisture regimes in- 
creased Ca, Mg and Na content with irrigation up 
to 60% of available soil moisture. (Jahns-Arizona) 
W77-11092 


RESPONSE OF DRYLAND WHEAT TO 
PHOSPHORUS FERTILIZER AS INFLUENCED 
BY PROFILE WATER STORAGE AND RAIN- 


FALL 

Punjab Agricultural Univ., Ludhiana (India). Dept. 
of Soils. 

R. Singh, R. K. Chadha, H. N. Verma, and Y. 
Singh. 

Journal of Agricultural Science, Vol 88, No 3, p 
591-595, June 1977. 2 fig, 6 tab, 11 ref. 


Descriptors: *Crop response, *Wheat, 
*Phosphorus, *Soil water, Fertilization, Dry farm- 
ing, Soil-water-plant relationships, Plant growth, 
Crop production, Available water, Fertilizers, 
Rainfall. 


Identifiers: Profile water storage, Plant water con- 
tent. 


Field experiments were conducted with dryland 
wheat grown on loamy-sand and sandy-loam soils 
from 1973 to 1975 to determine the effects of 
phosphorous fertilizer, initial profile water 
storage, and seasonal rainfall on yield and water 
use. Rates of P tested were 0, 15, 30 and 45 kg 
P205/ha. Plant available water at seeding varied 
from 62 to 205 mm, seasonal rainfall from 62 to 154 
mm and available P status from 9.5 to 18.5 kg P/ha; 
these factors determined yield response to P fertil- 
izer. Response to P was noed up to 15 kg and 30 kg 
P205/ha in loamy-sand and sandy-loam soils, 
respectively. Wheat growth and yield were 
strongly correlated with available water at planting 
plus seasonal rainfall. Straw yield increased sig- 
nificantly during 1973-74 on sandy-loam soil; ini- 
tial profile water storage, which results in higher 
vegetative growth at the initial stages, had the 
most influence on this yield. Total water use after 
P application increased by 16 mm in sandy-loam 
soil while remaining unaffected in loamy-sand soil. 
Harvest-time water content profiles indicate the 
fertilized crop extracted more water from layers 
below 135 cm in loamy-sand and 22.5 cm in sandy- 
loam soil. (Jahns-Arizona) 

W77-11093 


EFFECT OF ABSCISIC ACID ON THE TRANS- 
PIRATION OF ZEA MAYS UNDER DIFFERENT 
POTENTIAL, 


LEVELS OF SOIL WATER 
Ain Shams Univ., Cairo (Egypt). t. of Soils. 
For primary bibliographic entry see Field 2D. 


W77-11094 


NEW SOIL IMPLEMENT MAKES A GOOD IM- 
PRESSION, 

Agricultural Research Service, Tucson, Ariz. 
Southwest Watershed Research Center. 

R. M. Dixon. 
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Crops and Soils, Vol 29, No 8, p 14-16, June-July 
1977. 4 fig. 


Descriptors: *Dry farming, *Cultivation, *Soil 
treatment, *Farm equipment, *Planting manage- 
ment, Crop production, Soil management, 
Mulching, Germination, Moisture availability, 
Erosion control, Soil compaction. 


A new no-till method for planting barren lands is 
presented. It involves grooving the soil with an im- 
pression cylinder to concentrate moisture and pro- 
vide a good environment for seed germination and 
growth. This ‘land imprinter’ pulled by a tractor 
consists of a drum about 3 feet in diameter and 6 
feet long. Half of the drum has a corrugated face 
that imprints slots in the soil which direct rainfall 
into the other half of the imprint, which is made 
from shapes forming a geometric pattern with a V- 
shaped bottom to ae and hold seed and soil 
moisture. The corrugated section seals over during 
a rainfall and transfers water to the seed area, thus 
burying the seed, retaining moisture and insuring a 
good stand. The construction and operation of this 
imprinter is described, along with crop seeding 
methods. The imprinter leaves most above-ground 
plant material on the surface to retard runoff, seal- 
ing and evaporation, while enhancing the 
roughness and porosity of the soil which increases 
water infiltration. This implement can also be used 
for mulching, preparing a seedbed, wind and water 
erosion control, and surface compacting. Greater 
crop yields in drylands can be expected with its 
use. (Jahns-Arizona) 

W77-11096 


EFFECTS OF PLANT WATER STATUS ON 
STOMATAL ACTIVITY, PHOTOSYNTHESIS, 
AND NITRATE REDUCTASE ACTIVITY OF 
FIELD GROWN COTTON, 

Texas Tech Univ., Lubbock. Dept. of Plant and 
Soil Science. 

For primary bibliographic entry see Field 2I. 
W77-11098 


WATER RELATIONS OF FIELD GROWN COT- 
TON AND SORGHUM: TEMPORAL AND DIUR- 
NAL CHANGES IN LEAF WATER, OSMOTIC, 
AND TURGOR POTENTIALS, 

Texas Tech Univ., Lubbock. Dept. of Plant and 
Soil Science. 

For primary bibliographic entry see Field 2I. 
W77-11099 


RESPONSE OF OATS TO WATER DEFICIT. I. 
PHYSIOLOGICAL CHARACTERISTICS, 

South Dakota State Univ., Brookings. Dept. of 
Plant Science. 

For primary bibliographic entry see Field 2I. 
W77-11100 


RESPONSE OF OATS TO WATER DEFICIT. I. 
GROWTH AND YIELD CHARACTERISTI 
South Dakota State Univ., Brookings. Dept. of 
Plant Science. 

For primary bibliographic entry see Field 21. 
W77-11101 


THE ARIZONA GROUNDWATER’ CON- 
TROVERSY AT MID-CENTURY, 

Montana State Univ., Bozeman. 

For primary bibliographic entry see Field 6E. 
W77-11102 


TRICKLE IRRIGATION AND FERTILIZATION 
OF TOMATOES IN SAND DUNES: WATER, N, 
AND P DISTRIBUTIONS IN THE SOIL AND UP- 
TAKE BY PLANTS, 

Agricultural Research Organization, Bet Dagan 
— Div. of Soil Chemistry and Plant Nutri- 


B Bar-Yosef. 
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Agronomy Journal, Vol. 69, No. 3, p 486-491, 
May-June 1977. 1 fig, 11 tab, 8 ref. 


Descriptors: *Irrigation effects, *Fertilization, 
*Tomatoes, *Dune sands, *Nutrient requirements, 
Moisture uptake, Soil-water-plant relationships, 
Crop production, Crop response, Nitrogen, Irriga- 
tion practices, Soil water, Water utilization, Root 
zone, Leaching, Phosphorus. 

Identifiers: *Trickle irrigation, Israel. 


Various daily rates of water, N, and P were ap- 
plied through a trickle irrigation system to tomato 
plants (Lycopersicum esculentum Mill.) grown on 
coastal dunes of fine sand in southern Israel. Fruit 
yields were greatest (about 110 tons/ha) when the 
daily average water content in the soil root volume 
was around 5% (w/w), N concentration in the soil 
solution 140 + or - 40 ppm N, and N uptake rate 
about 100 mg N/plant/day. Daily water consump- 
tion varied from 0.4 to 1.0 liter/plant/day, depend- 
ing on leaf area and climatic conditions. In general, 
water use efficiency decreased with time. The 
amount of water used to produce 1 g dry matter 
was similar in all treatments (about 250 + or - 40 g 
water/g d.m.). Plants absorbed 30 to 50% of the 
added N, this low recovery probably due to 
leaching losses. (Jahns-Arizona) 

W77-11104 


DESICCATION-INDUCED DAMAGE TO THE 

CELL ENVELOPE OF ROOT-NODULE BAC- 

TERIA, 

Tasmania Univ., Hobart (Australia). Dept. of 
icultural Science. 

For primary bibliographic entry see Field 21. 

W77-11105 


SOIL SURFACE SEALING CAUSED BY RAIN 
DROP IMPACT, 

Alexandria Univ. (Egypt). Dept. of Soil and Water 
Science. 

For primary bibliographic entry see Field 2G. 
W77-11107 


SEASONAL VARIATIONS IN STOMATAL RE- 
SISTANCE IN COTTON, 
Queensland Univ., Brisbane (Australia). Dept. of 


ulture. 
J. P. Evenson, and C. W. Rose. 
Agricultural Meteorology, Vol. 17, No. 5, p 381- 
386, November 1976. 1 fig, 2 tab, 4 ref. 


Descriptors: *Seasonal, *Cotton, *Stomata, 
*Flow resistance, Viscous flow, On-site investiga- 
tions, Transpiration, Photosynthesis, Plant 
physiology, Evapotranspiration, Diffusivity, 
Moisture stress, Saturation, Leaves. 

Identifiers: *Stomatal resistance, Diffusive re- 
sistance, Saturation deficit. 


Marked seasonal variations in stomatal resistance 
were noted in freshly irrigated cotton leaves tested 
using a viscous flow porometer. Field measure- 
ments of viscous resistance were combined with 
data on stomatal anatomy to infer seasonal 
changes in diffusive resistance and to determine 
leaf and stomatal anatomy factors responsible for 
the variations. Resistances under unstressed, fully 
illuminated conditions increased during the cooler 
months of the year; gas exchange in transpiration 
or photosynthesis is more directly related to diffu- 
sive than to viscous resistance. Increased diffusive 
Tresistance was associated with smaller stomatal 
densities and narrower slit width of stomata. Since 
seasonal trends were coherent between years, the 
data can be used in interpreting water stress ef- 
fects. Changes in leaf and stomatal anatomy were 
presumably related to seasonal c Ss in tem- 
perature, saturation deficit and factors influencing 
es (Jahns- Arizona) 
-11108 
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SOLAR ENERGY XKESEARCH AT CAZRI, 
Tapia armen AND FUTURE 


PLAN: 

Central "Arid Zone Research Inst. Jodhpur (India). 
For primary bibliographic entry see Field 3A. 
W77-11110 


RESPONSE OF DRYLAND COTTON PLANT 
GROWTH, SOIL-WATER UPTAKE, AND LINT 
—— eee 
? 

Volcani Inst. of Agricultural Research, Bet-Dagan 
(Israel). Dept. of Soil and Water. 

E. Stibbe, and A. Hadas. 

Agronomy Journal, Vol. 69, No. 3, p 447-451, 
May-June 1977. 4 fig, 5 tab, 7 ref. 


Descriptors: *Crop response, *Plant growth, 
*Cotton, *Moisture stress, *Cultivation, Root 
development, Soil-water-plant relationships, Root 
distribution, Dry farming, Deep tillage, Crop 
production, Planting management, Root zone, Soil 
water, Moisture uptake. 

Identifiers: Lint, Bolls. 


The soil-water interaction patterns of dryland cot- 
ton (Gossypium hirsutum L.) roots under two ex- 
treme tillage practices were evaluated. Treatments 
involved plowing to a depth of 40 cm and a no-til- 
lage disking prior to the growing season, each 
replicated six times. The 2-year crop rotation con- 
sisted of summer grown cotton followed by winter 
wheat under dryland conditions. Plants on plowed 
soil had a denser and deeper root system and more 
extensive and prolonged above-round vegetative 
growth than those on minimum-tilled soil. Final 
lint yields did not differ in two seasons of study. 
Plants on plowed soil had an increasing extraction 
rate with consequent peak moisture stress in the 
reproductive stage. Those on minimum-tilled soil 
had a relative-constant rate in the period from 
emergence to early plowing and a moisture-stress- 
luced termination of vegetative growth. The 
number and dry-weight of lint-produced bolls of 
plants on plowed soils increased until the end, due 
to higher soil moisture content, but finally reached 
a lower weight per boll compared with those grow- 
ing on minimum-tilled soil. (Jahns-Arizona) 
W77-11118 


IRRIGATION AND NITROGEN STUDIES IN 
S.23 RYEGRASS GROWN FOR SEED 2. CROP 
TRANSPIRATION AND SOIL-WATER STATUS, 
Nottingham Univ. (England). School of Agricul- 


ture. 

P. D. Hebblethwaite, and M. McGowan. 

Journal of Agricultural Science, Vol. 88, No. 3, p 
615-624, June 1977. 9 fig, 2 tab, 19 ref. 


Descriptors: *Irrigation effects, *Crop response, 
*Nitrogen, *Transpiration, *Soil water, Soil- 
water-plant relationships, Moisture deficit, Root 
zone, Absorption, Nuclear moisture meters, Soil 
moisture, Soil investigations, Surface runoff, Ir- 
rigation efficiency, Water loss, On-site investiga- 


tions. 
Identifiers: *Ryegrass, Soil water deficit. 


Neutron scattering was used to determine the ef- 
fects of irrigation and nitrogen on the soil-water 
regimes developed by S.23 perennial ryegrass 
grown for seed in 1972 and 1974. Roots extracted 
water from a depth of about 105 cm by early May 
in 1972 and early April in 1974, with extraction 
from greater depths insignificant in both years. 
Nonirrigated plots had a maximum deficit of about 
110 mm. Deficits developed rapdily in 1974 but 
were delayed to the end of the 1972 growing 
season. Maximum deficits were under 25 mm in 
the top 35 mm of soil with irrigation and as high as 
40 mm without irrigation. Water uptake by grass 
roots may be impaired by deficits as small as 30 
mm when undergoing inflorescence initiation. 
Agreement between measured crop transpiration 
and that calculated from meteorological data was 
poor, primarily because of surface runoff; losses 
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from runoff may be as high as 50%. The neutron 
probe is a fast and efficient method of measuring 
soil moisture, to assess tion needs, and to 
determine the relationships i ar soil dryness 
at any growth stage and crop development. Con- 
flicting results for different N regimes were 
probably due to a significant variation in water 
loss rates between replicate profiles. (See also 
W77-11432) (Jahns-Arizona) 

W77-11121 


AUTOMATIC FEEDBACK CONTROL TO 
MAINTAIN CONSTANT SOIL MOISTURE TEN- 
SION IN THE STUDY OF DROUGHT 
TOLERANCE IN RICE, 

International Rice Research Inst., Los Banos, 
Laguna (Phili ippin ines). Dept. of Agronomy 

For arr ie liographic cany coe Pall 2G. 
W77-11229 


EVALUATION OF SLOW-RELEASE 
NITROGEN FERTILIZERS ON PENNPAR 
CREEPING BENTGRASS, 


Pennsylvania State Univ., University Park. Dept. 
of Agronomy. 

D. V. Waddington, and J. M. Duich. 

Agronomy Journal, Vol 68, No 5, p 812-815, Sep- 
tember-October 1976. 3 fig, 2 tab, 11 ref. 


Descriptors: ‘*Fertilization, Nutrients, Turf 
grasses, Nitrogen, Urea, Crop production, Turf, 
Kentucky blue grass, *Fertilizers, Crop response. 

Identifiers: *Bentgrass. 


As new fertilizer materials become available for 
turfgrass fertilization, their relative merits should 
be evaluated under various field conditions so that 
sound recommendations can be made concerning 
their use. In this study on ‘Pennpar’ creeping bent- 
grass single applications of four slow-release N 
fertilizers and multiple applications of urea applied 
to fine, mixed, mesic Typic Hapludalf soil were 
compared for four consecutive growing seasons. 
Split applications of slow-release materials were 
also included in the fourth season. Clipping yields 
and turf color were used to evaluate response to 
fertilization. Growth patterns varied from year to 
year, but certain relationships between treatments 
generally remained the same: (1) greatest initial 
response occurred with isobutylidene diurea; (2) 
yields from slow-release treatments equalled or 
exceeded those from the urea treatment for 13 to 
14 weeks, thereafter urea gave higher yields; (3) 
response from sulfur-coated urea and resin-coated 
fertilizer was intermediate between and ureaform. 
Split applications of slow-release sources reduced 
the flush of spring growth and increased turf color 
in the fall when single spring applications were 
used. The delay in response noted after isobuty- 
lidene diurea applications on Kentucky bluegrass 
in other experiments was not as apparent under 
the conditions of this study, possibly due to the in- 
corporation of fertilizer by aerating and top- 
dressing at the time of application and more liberal 
watering on the bentgrass area. (Skogerboe- 
Colorado State) 

W77-11389 


MULCH, NITROGEN, AND IRRIGATION EF- 
FECTS ON GROWTH, YIELD, AND NUTRIENT 
UPTAKE OF FORAGE CORN, 

Punjab Agricultural Univ., Ludhiana (India). Dept. 
of Soils. 

K. L. Khera, R. Khera, S. S. Prihar, B. S. Sandhu, 
and K. S. Sandhu. 

Agronomy Journal, Vol 68, No 6, p 937-941, 
November-December 1976. 5 fig, 6 tab, 17 ref. 


Descriptors: *Mulching, *Nitrogen, *Irrigation ef- 
fects, Crop response, Nutrients, Temperature, 
Soil temperature, Crop production, *Corn(Field), 
Growth rates. 


Nitrogen, irrigation, and soil-temperature regime 
are major factors influencing crop growth. Hot 
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season crops in tropical areas are reported to 
benefit from soil temperature reductions caused 
by straw mulching. But how the mulch would af- 
fect the nitrogen and irrigation requirements of the 
crop is not known. The independent and combined 
effects of two rates of straw mulch, viz., 0 and 6 
metric tons/ha; three rates of nitrogen, viz., 50, 
100, and 150 kg N/ha; and three levels of irriga- 
tion, viz., 7.5 cm irrigations based on irrigation 
water (IW)/pan-evaporation (PAN-E) ratios of 0.6, 
0.9, and 1.2 on forage corn in a 2-year field experi- 
ment were studied. Green and dry forage yields 
and uptake of N and P significantly increased with 
mulching and with each successive increment of 
nitrogen. As the IW/PE ratio increased from 0.6 to 
0.9, the green and dry forage yields and nutrient 
uptake increased significantly, but declined with 
further increase in irrigation. As a 2-year average, 
mulching increased the dry forage yield by 11.8 
quitals/ha or 26% and showed a significant interac- 
tion with nitrogen rates. Fifty kg and 100 kg N/ha 
with mulch yielded as much as 100 kg and 150 kg 
N/ha without mulch, respectively. It is indicated 
that straw mulching in forage corn during hot and 
dry season increases yield and nutrient uptake and 
helps economize nitrogen. (Skogerboe-Colorado 
State) 

W77-11390 


WATER TRANSPORT FROM ROOTS TO SOIL, 
Auburn Univ., Ala. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 2G. 
W77-11391 


GROWTH RATE AND NUTRIENT UPTAKE OF 
TWO COTTON CULTIVARS GROWN UNDER 
IRRIGATION, 

Agricultural Research Organization, Bet Daga 
dsrael). 

J. Halevy. 

Agronomy Journal, Vol 68, No 5, p 701-705, Sep- 
tember-October 1976. 2 fig, 3 tab, 22 ref. 


Descriptors: *Cotton, Irrigation, Irrigation prac- 
tices, Crop response, *Nutrients, Nitrogen, 
Phosphorus, Potassium, Semi-arid climates, 
*Growth rates, * Absorption. 

Identifiers: Lint yields, Dry matter yields. 


The production of high cotton yield is highly de- 
pendent on adequate growth rate and nutrient up- 
take about which relatively little information is 
available under semiarid conditions. Growth rate 
and N, P, K uptake of two cotton cultivars, ‘Acala 
1517-C’ and ‘Acala 4-42,’ which differ in their 
response to K fertilizer, were investigated in an ir- 
rigated field under favorable conditions conducive 
to high yields. The rate of dry matter production 
was slow until flowering and after the first bolls 
opened. Up to 72 days from emergence, 15% of 
the total dry matter was produced; from 112 days 
until picking, 10%; and during the 40-day period 
from 72 to 112 days, 75%. Throughout this period 
the growth rate was nearly linear, 250 kg/ha/day. 
Total dry matter was 12,200 to 13,480 kg/ha. Its 
distribution in mature plants was 26% in the 
leaves, 24% in stems, 16% in burs, 21% in seeds, 
and 13% in lint. The lint yield was 1,700 5 
Total uptake of N, P, and K was 230, 45, and 174 
kg/ha. The total uptake of N and P followed that of 
dry matter production, whereas K was absorbed 
more rapidly, reaching a maximum at 112 days 
from emergence and then decreasing. The removal 
of nutrients from the field by seed and lint was 98 
to 109 kg N/ha, 19 to 21 kg P/ha, and 43 to 47 kg 
K/ha. (S  euseens State) 

W77-11393 


AGRICULTURAL LEGISLATION’S POTEN- 
TIAL IN REDUCING DISCHARGE OF POLLU- 
TANTS, 

Agricultural Stabilization and Conservation Ser- 
vice, Washington, D.C. Environmental Quality 
and Land Use Staff. 

For a bibliographic entry see Field 5G. 


EVALUATION OF RESISTANCE AND MASS 
TRANSPORT EVAPOTRANSPIRATION 
MODELS REQUIRING CANOPY TEMPERA- 
TURE DATA, 

Nebraska Univ., Lincoln. Dept. of Agricultural 
Engineering; and Nebraska Univ., Lincoln. Inst. 
of Agricultural and Natural Resources. 

For primary bibliographic entry see Field 2D. 
W77-11396 


ANATOMICAL RESPONSE OF POTATO 
STEMS AND ROOTS TO SOIL MOISTURE AND 
RATES OF FERTILIZER, 

Maine Univ. at Orono. Dept. of Soils. 

G. Singh, and R. A. Struchtemeyer. 

Agronomy Journal, Vol 68, No 5, p 732-735, Sep- 
tember-October 1976. 4 tab, 14 ref. 


Descriptors: *Soil moisture, *Soil water, Fertil- 
izer, Fertilization, Nutrients, *Potatoes, Nitrogen, 
Moisture stress, *Root development, Xylem. 


This study was conducted to determine the effect 
of three moisture regimes and three rates of fertil- 
izer on the anatomy of stems and roots of the 
‘Katahdin’ cultivar of potato. A Caribou loam 
(coarse loamy, mixed frigid Dystric Eutrochrept) 
was used in a greenhouse experiment. The soil was 
placed in pots. Fertilizer at rates of 0, 168, and 336 
kg Nj/ha, in a 10-15-15 mixture, was ‘used. Soil 
moisture stresses equivalent to 30, 50, and 70% 
depletions of available moisture were allowed to 
develop. The data showed that the area of the 
xylem in the stems decreased as soil moisture 
stress increased. The highest rate of fertilizer 
reduced the area of the xylem, but increased the 
diameter of the individual vessels. In the roots the 
area of xylem and ploem decreased while the area 
of cortex increased with an increase to soil 
moisture stress in the 75-day experiment. The area 
of xylem tended to increase while the cortical tis- 
sue tended to decrease with increases in the rate of 
fertilization. (Skogerboe-Coloado State) 
W77-11398 


EFFECT OF P, CA, AND MG CONCENTRA- 
TIONS IN SOLUTION CULTURE ON GROWTH 
AND UPTAKE OF THESE IONS BY RICE, 
National Research Center for Rice and Beans, 
Goiania-Goias (Brazil). 

N. K. Fageria. 

Agronomy Journal, Vol 68, No 5, p 726-732, Sep- 
tember-October 1976. 5 fig, 3 tab, 28 ref. 


Descriptors: Fertilization, Fertilizer, Nutrients, 
*Phosphorus, *Calcium, *Magnesium, *Rice, 
Crop response, Crop production, *Growth rates, 
* Absorption, Ions. 


Nutrient requirements during various phases of 
plant growth are affected by many factors. Greater 
knowledge of this subject is warranted by the in- 
tensification of agriculture. The present study was 
undertaken to determine the effect of varying con- 
centrations of P, Ca, and Mg on the growth and 
uptake patterns of these ions by rice. Rice plants 
were grown in culture solution of these ions. 
Minimum concentrations required for maximum 
growth were 25 microM P, 250 microM Ca, and 33 
microM Mg, respectively. At higher P concentra- 
tions a linear absorption isotherm was obtained 
with respect to P content in the plant tissue. The 
critical concentration of P in the tops of 100-day 
old plants was 0.4%. To support maximum growth, 
Ca content varied from 242 to 2,373 micro g- 
atoms/five plants for 25 to 125 days of growth. 
Maximum growth was characterized by a relative 
absorption (I(M)) rate ranging from 14 to 320 micro 
g-atoms of Ca/g dry weight of roots/day during the 
period of cultivation. To support maximum 
growth, plants must absorb 13.7, 7.7, 4.3, 4.0, and 
2.4 micro g of magnesium per g fresh weight of 
roots/hour at 25, 50, 75, and 100, and 125 days of 
growth, respectively. With the advancement of 
age, P and Ca content in plants and their utilization 
quotients were increased but relative growth rate 





and rate of Ca and Mg absorption decreased. 
(Skogerboe-Colorado State) 
W77-11399 


THE USE OF CROSSOVER DISCOUNT RATES 
IN IRRIGATION SCHEME DESIGN, 

Bradford Univ. (England). Dept. of Economics. 

D. Nudds, and A. Bottomley. 

Water Resources Bulletin, Vol 12, No 2, p 277- 
280, April 1976. 1 fig, 1 tab. 


Descriptors: ‘Irrigation, *Discount rates, 
Economics, Irrigation systems, Capital costs, In- 
terest rate. 

Identifiers: Benefit cost ratio, Rate of return. 


Present values of costs on different scheme 
designs vary with the rate of discount chosen. One 
design may yield a higher present cost at a particu- 
lar rate of discount and a lower present cost at 
another rate. Choice of scheme design will there- 
fore depend upon the rate of discount thought to 
equal the oppportunity cost of capital in the nation 
contemplating the project. The design with the 
highest internal rate of return is not necessarily the 
one which should in all cases be selected. 
(Skogerboe-Colorado State) 

W77-11401 


TRAVELING GUN APPLICATION UNIFORMI- 
TY IN HIGH WINDS, 

Agricultural Research Service, Morris, Minn. 
North Central Region. 

H. Shull, and A. S. Dylla. 

In: Transactions of the American Society of 
Agricultural Engineers, Soil and Water, p 254-258, 
Special Edition, 1976. 5 tab, 7 ref. 


Descriptors: *Uniformity coefficient, *Sprinkle ir- 
rigation, Irrigation systems, Irrigation practices, 
Winds, Wind velocity. 


Field tests of a traveling gun sprinkler irrigation 
system showed that increases in wind velocity 
must be accompanied by decreases in travel lane 
spacing if an acceptable water application 
uniformity is to be maintained. Travel lane spacing 
must be decreased further as the wind direction 
and travel direction become more nearly parallel. 
An empirical equation is presented to estimate 
lane spacing as a function of wind velocity and 
direction, and sprinkler water pressure, for the 
sprinkler tested. If travel lane spacings recom- 
mended for no-wind conditions are used, the water 
distribution pattern during winds will become 
uneven. If recommended lane spacing reductions 
for windy conditions are followed, the application 
pattern during winds may be acceptable under 
some wind directions; however, if winds are 
nearly parallel to the travel direction the applica- 
tion pattern will be poor. Also, if the narrower 
spacings recommended for winds are used, the ap- 
plication pattern may be poor if the wind velocity 
decreases. Spacings from 30 to 75 percent of the 
wetted diameter gave acceptable uniformity with 
no wind. (Skogerboe-Colorado State) 

W77-11403 


IRRIGATION CONTROL USING TENSIOME- 
TERS AND SALINITY SENSORS, 

Agricultural Research Service, Riverside, Calif. 
Dept. of Soil Science. 

J. D. Oster, L. S. Willardson, J. van Schilfgaarde, 
and J. O. Goertzen. 

In: Transactions of the American Society of 
Agricultural Engineers, Soil and Water, p 294-298, 
Special Edition 1976. 5 fig, 1 tab, 24 ref. 


Descriptors: *Irrigation practices, *Irrigation 
systems, *Leaching, *Tensiometers, Lysimeters, 
Evapotranspiration, Root systems, *Salinity. 


Identifiers: High-frequency irrigation, Irrigation 
scheduling. 
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Pressurized, high-frequency irrigation systems can 
be controlled to provide a nearly constant 
prescribed leaching fraction by use of salt sensors 
and tensiometers in combination as a dual feed- 
back system. A lysimeter experimnt evaluated the 
optimum ome of sensor placement and provided 
pag a or the appropriate selection of control 
— both of which are strongly dependent on 
omy a uptake distribution. (Skogerboe- 

Colorado § tate) 

W77-11404 


TEMPERATURE EFFECTS ON EMITTER 
DISCHARGE RATES, 

Department of Agriculture, Summerland (British 
Columbia). Research Station. 

P. Parchomchuk. 

In: Transactions of the American Society of 
Agricultural Engineers, Soil and Water, p 690-692, 
Special Edition 1976. 5 fig, 1 tab, 4 ref. 


Descriptors: *Temperature, *Water temperature, 
*Viscosity, Flow rates, Uniformity coefficient, 
Hydraulics, Irrigation, Irrigation systems, Appli- 
cation rates. 

Identifiers: *Trickle irrigation, Drip irrigation, 
*Emitter flow. 


One of the major requirements of trickle irrigation 
is precise control of water application rate. To at- 
tain optimum control, all emitters must deliver 
water at equal rates and rates should not change 
with time or environmental factors. There is 
general agreement that discharge rates should not 
vary more than + or - 10 percent for uniform water 
application. Variations in emitter manufacture or 
operating pressure are cited as the major sources 
of emitter discharge variation (Keller and Karmeli 
1974). However, an additional factor which could 
result in large emitter discharge variations is water 
temperature variation. Viscosity changes, due to 
changing water temperatures, cause emitter 
discharge variations greater than the maximum + 
or - 10 percent limit if flow through the emitter is 
laminar. Turbulent flow emitters, on the other 
hand, are not affected by viscosity changes. Water 
temperature variations can occur in a number of 
ways. Temperature variation occurs over a period 
of time with day-night, day to day and seasaonal 
weather changes and from end to end of lateral 
lines due to solar heating of black plastic pipe. 
Water temperatures in lateral lines as high as 77C 
(170F) have been reported. This study investigates 
the effect of water temperature variation upon 
discharge rates of several emitter types. Water 
temperature variation in lateral lines was mea- 


sured to determine expected discharge variations. 
(Skogerboe-Colorado State) 
W77-11406 


AGRICULTURAL DRAINAGE WATER AS A 
BASIS FOR WILDLIFE DEVELOPMENT IN 
THE SAN JOAQUIN VALLEY OF CALIFOR- 


NIA, 

Soil Conservation Service, Davis, Calif. 

G. L. Dickey, R. A. Rivera, B. J. Hewes, and M. 
W. Sussman. 

In: Transactions of the American Society of 
Agricultural Engineers, Soil and Water, p 862-865, 
Special Edition 1976. 3 fig, 3 tab, 15 ref. 


Descriptors: *Drainage, i water, 

‘Marshes, Drainage effects, “Califone, Return 
flow, Wildlife habitats, *Wildlife management, 
Agricultural 


runoff. 
Identifiers: *San Joaquin Valley(Calif). 


Important marshland habitat in California is esti- 
mated at 1.94 million ha (4.8 million acreas) with 
State and Federal ownership totaling about 93,555 
ha (231,000 acres). Some of the habitat area has a 
partial water supply, some a full supply, but much 
of it has very little water. Agricultural 


could sting a full water supply for up to 127,170 
ha (314,000 acres) of wildlife habitat by the year 
2000. The impact of such usage would be greatly 
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beneficial both to wildlife habitat arr pres wa and 
to irrigated cropland. Agricultural drainage can 
provide a firm water supply for wildlife and the 
wildlife use will allow the development of on-farm 

i systems to maintain land productivity. 
Further, such a short-term plan would be easily 
adaptable and in fact complementary to a long 
term plan for a master drainage system to be im- 
ty at a later date. (Skogerboe-Colorado 


WIr11407 


GRAIN SORGHUM RESPONSE TO INUNDA- 
TION AT THREE GROWTH STAGES, 

Texas A and M Univ., College Station. Dept. of 
Agricultural Engineering 

T. A. Howell, E. A. Hiler, O. Zolezzi, and C. 
Ravelo. 

In: Transactions of the American Society of 
Agricultural Engineers, Soil and Water, p 876-880, 
Special Edition, 1976. 4 fig, 3 tab, 14 ref. 


Descriptors: *Grain sorghum, *Crop response, 
*Crop ison. Drainage, Drainage practices, 
*Growth s 

Identifiers: Senin 


Drainage design is often limited by characterizing 
the crop response to specific water inputs. This 
research evaluated grain sorghum response to in- 
undation periods of twelve days at the early 
vegetative, early boot, and heading growth stages 
for grain sorghum. Twelve days of inundation at 
early vegetative growth reduced the plant stand by 
5 percent and yield by 30 percent. Inundation for 
12 days at the early boot stage reduced the plant 
stand by 2 percent and yield by 26 percent. Inunda- 
tions after grain sorghum heading did not reduce 
yield. Inundation may cause further yield reduc- 
tion by physical damage to the crop such as 
1 and by increased time to maturity. 
Giegbee Coleende State) 

W77-11408 


AN ASPHALT INCORPORATOR AND PACKER 
FOR LINING IRRIGATION DITCHES, 

ent of Agriculture, Saskatoon 
(Saskatchewan). Research Station. 
For primary bibliographic entry see Field 4A. 
W77-11411 


REDUCING TAILWATER RUNOFF FOR EFFI- 
CIENT IRRIGATION WATER USE, 
Southwestern Great Plains Research Center, 
Bushland, Tex. 

A. D. Schneider, L. L. New, and J. T. Musick. 

In: Transactions of the American Society of 
Agricultural Engineers, Soil and Water, p 1093- 
1097, Special Edition 1976. 4 fig, 3 tab, 8 ref. 


Descriptors: *Tailwater, *Return flow, Irrigation, 
*Irrigation practices, Furrow irrigation, Surface ir- 
rigation, *Grain sorghum, Crop production, Crop 
response. 


Tailwater runoff from 570-m graded furrows was 
varied from 0 to 8 hr to determine the variability of 
grain sorghum yield with length of run. During the 
first 3 to 4 hrs, cumulative infiltration into the Pull- 
man clay loam is 5 to 7 cm. Infiltration into the 
slowly permeable soil then approaches the steady- 
state rate of less than 0.25 cm/hr. Continuing to ir- 
Tigate after the entire furrow reached the steady- 
state infiltration rate did not significantly increase 
the field average yield. The root zone at the tail 
end of the field was not fully wetted, but the soil 
water was sufficient for normal plant growth, and 
tailwater runoff was less than 10 percent of the ap- 
plied water. As a result, the irrigation water-use ef- 
ficiency varied inversely as the duration of tail- 
water runoff. By reducing the duration of tailwater 
runoff, additional land could be irrigated with the 
limited groundwater supply. are 


State) 
W77-11412 


WATER STRESS AND PHENOLOGY IN 
WHEAT, 

Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Land 
Use Research. 

J. F. Angus, and M. W. Moncur. 

Australian Journal of Agricultural Research, Vol 
28, No 2, p 177-181, March 1977. 3 fig, 2 tab, 7 ref. 


Descriptors: *Moisture stress, *Phenology, *Crop 
response, *Wheat, *Soil-water-plant relationships, 
Drying, Soil moisture, Plant growth, Growth 
stages, Growth rates, Planting management, 
Water requirements, On-site tests, Flowering. 
Identifiers: Leaf water potential, Anthesis. 


Experiments were conducted with single wheat 
plants (Triticum aestivum cv. Gabo) sown in tall 
pots in a sandy loam soil and top-watered until 
floral initiation when the plants experienced in- 
creasing stress as soil water was depleted. Results 
of early and late stress treatments show classical 
drying curves, with later stress causing a more 
abrupt fall in dawn leaf water potential, 
presumably because plants were larger when 
stress began and therefore able to exhaust the 
available soil water more rapidly. At intervals after 
the dawn leaf water potential had reached values 
of -5, -10, -15 bars, etc., stress was relieved with 
enough water for unstressed development until 
anthesis. Plants subjected to mild stress (down to 
about -15 bars) had earlier anthesis dates than 
well-watered controls, while those experiencing 
severe stress (from 25 to -40 bars) flowered after 
the controls. Results indicate that water stress can 
be an important factor affecting the phasic 
development of field crops and should be included 
in developmental models if they are to predict the 
timing of crops within an accuracy of a few days. 
(Jahns-Arizona) 

W77-11427 


DEVELOPMENT OF A SOLAR PUMP FOR 
LIFT IRRIGATION PURPOSES, 

Akademiya Nauk Turkmenskoi SSR, Ashkhabad. 
Dept. of Solar Energy. 

V. A. Baum, and A. G. Babaev. 

Annals of Arid Zone, Vol 15, No 3, p 137-145, Sep- 
tember, 1976. 2 fig, 13 ref. 


Descriptors: *Solar radiation, *Water supply 
development, *Irrigation eget *Pumping, Ir- 
rigation, Pumps, Arid lands, Semiarid climates, 
Water supply, Water oa foo development, 
Energy 

Identifiers: *Thermoelectric generators. 


There is a need for low powered pumps to lift 
water from the ground in arid and semiarid lands. 
Since arid zones are characterized by an 
abundance of solar radiation, many attempts have 
been made in the last century to create small solar 
engines for water lifting. The need for the develop- 
ment of a medium size solar pump for lift irrigation 
purposes in arid lands and the advantages and dis- 
advantages of four types of engines are discussed: 
(1) steam engines, (2) hot-air engines, (3) photocell 
converters of solar energy into electricity; and (4) 
thermoelectric generators. Steam engines and hot- 
air engines were found to be impracticable. Small 
engines using Photovoltaic cells with proper con- 
centrators may find wider use in the near future. 
Thermoelectric generators seem to be more practi- 
cal than the other three types of engines discussed. 
Design details of low power solar thermoelectric 
generators are presented. (Jamail- Arizona) 
W77-11428 


AN ASSESSMENT OF THE IMPACT OF 
WATER IMPOUNDMENT AND DIVERSION 
STRUCTURES ON VEGETATION IN 
SOUTHERN ARIZONA, 

Arizona Univ., Tucson. Office of Arid Lands Stu- 


dies. 
For primary bibliographic entry see Field 4A. 
W77-11429 
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EFFECTS OF IRRIGATION HISTORY ON 
RESPONSES OF COTTON TO SUBSEQUENT 
WATER STRESS, 

California Univ., Davis. Dept. of Agronomy and 
Range Science. 

J. M. Cutler, and D. W. Rains. 

Crop Science, Vol 17, No 2, p 329-335, March- 
April 1977. 5 fig, 2 tab, 37 ref. 


Descriptors: ‘Irrigation effects, *Cotton, 
*Drought tolerance, *Moisture stress, *Crop 
response, Plant growth, Plant tissues, Plant 
physiology, Root development, Diffusion, Soil 
moisture, Stomata, Osmosis, Leaves, Irrigation 
practices, History. 


A study was conducted to evaluate the response of 
cotton plants (Gossypium hirsutum L.) to moisture 
stress following a pretreatment period involving 
various irrigation frequencies. Water stress under 
conditions of low and moderate irrigation frequen- 
cy limited growth, with height, dry weight of tops 
and leaves, and leaf area all being less with lower 
irrigation frequencies. The ability to recover was a 
function of stress intensity and/or duration. Dur- 
ing the final drought period tissue water desorp- 
tion characteristics, stomatal closure thresholds, 
and turgor sensitivity were different in stress-con- 
ditioned plants than in non-stressed ones. Net dis- 
tribution of dry matter was modified with irriga- 
tion frequency, with a greater partitioning into 
root growth for lower frequency pretreatments. 
Several responses to subsequent water deficit 
were influenced by irrigation history in directions 
which suggest that plants subjected to stress dur- 
ing development have a lessened sensitivity to 
later stresses. Osmotic adjustment might play a 
role in the reduced sensitivity of hardened plants. 
(Jahns-Arizona) 

W77-11430 


ARIZONA PUMP WATER BUDGETS, 1977. 
(MARICOPA, PIMA, PINAL, COCHISE AND 
GREENLEE COUNTIES), 

Arizona Univ., Tucson. Coll. of Agriculture. 

For primary bibliographic entry see Field 8C. 
W77-11431 


IRRIGATION AND NITROGEN STUDIES IN 
S.23 RYEGRASS GROWN FOR SEED, 1. 
GROWTH, DEVELOPMENT, SEED YIELD 
COMPONENTS AND SEED YIELD 

a Univ. (England). School of Agricul- 


PD D. Hebblethwaite. 
Journal of Agricultural Science, Vol 88, No 3, p 
605-614, June 1977. 6 fig, 8 tab, 26 ref. 


Descriptors: *Irrigation effects, *Nitrogen, *Crop 
response, *Seeds, *Perennial ryegrass, Plant 
growth, Soil-water-plant relationships, Soil fer- 
tilization, Moisture stress, Grasses. 

Identifiers: *Ryegrass, *Seed yield, Tillers, 
Florets. 


Field experiments with S.23 perennial ryegrass in- 
dicated irrigation caused seed yield increases of 
16% in 1972 and 52% in 1974 but had no effect in 
the wet year of 1973. The maximum deficit in 1972 
reached 110 mm at the end of July and coincided 
with anthesis, indicating a yield response due to in- 
creased seeds per unit area. The peak deficit in 
1974 reached about 100 mm but built up earlier in 
the season so it was 80 mm by the time the first 
ears formed; yield response was due to increased 
fertile tillers, seeds per unit area, and 1000-seed 
weight. Irrigation had a slight effect on threshed 
straw yields, total dry matter, harvest index and 
total number of tillers, but effects were greatest on 
the crop’s reproductive development. Increasing 
N used from 0 to 80 kg/ha increased seed yields, 
all seed yield components except 1000-seed 
weight, threshed straw yields, and total dry matter 
and number of tillers at most sampling dates. 
Spey from 80 to 160 kg/ha had little further 

fect on those components except in 1972 when 


seed yields declined. Greater N caused an increase 
in florets and decrease in percentage of florets 
producing seed in 1972. The optimum level of ap- 
plied N on this site was around 80 kg/ha, re- 
gardless of stand age or soil moisture. Moisture 
stress could be an important factor contibuting to 
yield variability in some seasons. (See also W77- 
f 121) ahns-Arizona) 
W77-11432 


LOSS OF MOISTURE IN WHEAT AND RICE 
GROWN UNDER FIELD CONDITIONS, AND 
ITS EFFECT ON MACHINE OPERATION, 
Punjab Agricultural Univ., Ludhiana (India). Coll. 
of Agricultural Engineering. 

R.N. Kaul, and R. Kumar. 

Indian Journal of Agricultural Sciences, Vol 44, 
= 11, p 760-767, November 1974. 2 fig, 5 tab, 5 
ref. 


Descriptors: *Moisture content, *Water loss, 
*Harvesting, *Wheat, *Rice, *Farm equipment, 
a farming, On-site investigations, Plant growth, 
oy hen tasers Crop production, Plant physiolo- 
il-water-plant relationships, Moisture stress. 
Fentifiers: Shattering. 


A study conducted with 6 wheat and 2 rice varie- 
ties revealed considerable variation .in the 
moisture content among different varieties in the 
growth cycle before maturity. The rate of moisture 
loss varied among the different varieties, but 
moisture in all wheat varieties declined from 30% 
to below 10% in 4 to 5 days. The moisture loss pat- 
tern of the standing crop could influence a 
machine-harvesting system. Shattering would be 
less when the grain’s moisture content is high, but 
the crop cannot be harvested with any power- 
driven machine if the field has not dried to give 
sufficient traction. Although rice’s moisture loss 
was low, shattering increased with a delay in har- 
vesting. Unseen stress cracks that develop in 
standing rice kernels could be a cause of high grain 
cracking in rice-milling plants. (Jahns-Arizona) 
W77-11435 


OPTIMIZATION OF RUNOFF AGRICULTURE 
ON RECLAIMED MINE LANDS, 

Arizona Univ., Tucson. School of Renewable 
Natural Resources. 

For primary bibliographic entry see Field 3B. 
W77-11436 


PREDICTION MODELS FOR MONTHLY RU- 
NOFF, 

Regional Engineering Coll., Rourkela (India). 

For primary bibliographic entry see Field 4A. 
W77-11437 


ISRAEL STRIVES FOR EFFICIENT USE OF 
WATER RESOURCES, 

For primary bibliographic entry see Field 3C. 
W77-11439 


FEASIBILITY OF INTRODUCING SOLAR- 
POWERED IRRIGATION ON A REPRESENTA- 
TIVE ARIZONA FARM, 

Arizona Univ., Tucson. Dept. of Agricultural 
Economics. 

C. L. Towle, Jr. 

Master of Science thesis, 1976. 102 p, 3 fig, 20 tab, 
24 ref, 1 append. 


Descriptors: *Cost analysis, *Cost allocations, 
*Pumping, *Solar radiation, *Feasibility studies, 
*Irrigation, *Arizona, Energy, Groundwater, 
Pumps, Computer models, Farm management, 
Crop production. 

Identifiers: *Solar energy. 


The possibility of i improving the long-term Arizona 
crop industry outlook in the face of increasing 


energy scarcity by using solar energy as the power 





source for irrigation wells was examined through a 
representative farm feasibility approach. The 
study was conducted in Pinal County, Arizona. 
Arizona was chosen because of its need to pump 
irrigation water and its abundance of sun light. 
Four conventional energy sources are used to 
power irrigation wells in Arizona: natural gas, 
diesel fuel, LP gas, and electricity. Electricity was 
picked as the conventional energy source against 
which solar energy would be compared. A descrip- 
tion of a representative, farm and its expenditures 
for energy is given. Conclusions are presented. It 
is estimated that solar powered irrigation systems 
cost four times those using electricity and that it 
will be about 40 years before the price of conven- 
tional energy rises enough relative to the general 
economy to justify the farm paying this price. 
(Jamail- Arizona) 

W77-11440 


A STUDY OF SALT LEACHING BY PONDING 
AND SPRINKLING IN UNSATURATED SOIL 
COLUMNS, 

Alexandria Univ. (Egypt). Dept. of Soil and Water 
Science. ; 

For primary bibliographic entry see Field 3C. 
W77-11444 


EVALUATION OF RECESSION PHENOMENON 
IN VEGETATED BORDER IRRIGATION 
SYSTEM, 

Udaipur Univ. (India). Coll. of Technology and 
Agricultural Engineering. 

R. K. Singh, A. P. Mishra, and B. Anjaneyulu. 
Irrigation and Power, Vol. 33, No. 4, p 521-524, 
October 1976. 4 fig, 2 tab, 5 ref. 


Descriptors: *Recession curves, *Runoff, *Border 
irrigation, *Irrigation efficiency, Surface runoff, 
Inflow, Flow, Mathematical models, Equations, 
Slopes. 

Identifiers: 
recession. 


*Horizontal recession, *Vertical 


Recession flow of surface irrigation is important 
for evaluating the border method’s irrigation effi- 
ciency because a relatively large volume of sur- 
face storage is available when the inflow is shut 
off. The phenomenon involves both horizontal and 
vertical recession. Vertical recession is the move- 
ment of a trailing tail of water in a vertical 
direction at the upstream end; horizontal recession 
involves the disappearance of free surface water 
longitudinally after the completion of vertical 
recession. Both types of recession are analyzed, 
with equations given to describe the process. 
Results of an experiment conducted to measure 
recession are presented. Vertical recession time 
increases as slope decreases and inflow rate (depth 
of flow upstream) increases. Horizontal recession 
time increases with distance and approaches a 
constant value near the end of the border. (Jahns- 
Arizona) 

W77-11445 


THE CLASS ONE EQUIVALENCY FOR CER- 
TAIN RECLAMATION PROJECTS (HEARINGS 
ON H.R. 13101, WHICH PROVIDES FOR CON- 
SIDERATION OF THE COMPARATIVE 
PRODUCTION POTENTIAL OF IRRIGABLE 
LANDS IN DETERMINING NONEXCESS ACRE- 
AGE UNDER FEDERAL RECLAMATION 
LAWS). 

For primary bibliographic entry see Field 4B. 
W77-11446 
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4. WATER QUANTITY 
MANAGEMENT AND 
CONTROL 


4A. Control Of Water On The 
Surface 


DETERMINATION OF SEDIMENT YIELD BY 
TRANSFERRING RAINFALL DATA, 

Arizona Univ., Tucson. Dept. of Systems and In- 
dustrial Engineering. 

For primary bibliographic entry see Field 2J. 
W77-10804 


AUTOCORRELATION CHARACTERISTICS OF 

HYDROMETEOROLOGICAL DATA OF THE 

UNITED STATES, 

Central and Southern Florida Flood Control Dis- 

trict, West Palm Beach. Resource Planning Dept. 

For primary bibliographic entry see Field 2B. 
-10805 


THE ARNO RIVER MODEL PROBLEMS, 
METHODOLOGIES AND TECHNIQUES, 

Centro di Ricerca IBM di Pisa (Italy). 

For primary bibliographic entry see Field 2A. 
W77-10809 


A DYNAMIC-STOCHASTIC MODEL FOR 
WATER QUALITY IN PART OF THE 
BEDFORD-OUSE RIVER SYSTEM, 

a Univ. (England). Control and Systems 


me primary bibliographic entry see Field 5B. 
W77-10811 


INTEGRATED SURVEYS OF LAND AND 
WATER RESOURCES FOR DEVELOPMENT 


PURPOSES, 

International Inst. for Aerial Survey and Earth 
Sciences, Enschede (Netherlands). 

For primary bibliographic entry see Field 6A. 
W77-10824 


THE DEVELOPMENT OF MODELLING AND 
SIMULATION TECHNIQUES APPLIED TO A 
COMPUTER-BASED TELECONTROL WATER 
SUPPLY SYSTEM, 

Cambridge Univ. (England). 

F. Fallside, P. F. Perry, R. H. Burch, and K. C. 
Marlow. 

In: Proceedings of the IFIP Working Conference 
on Computer Simulation of Water Resources 
Systems. G.C. Vansteenkiste (Ed.), Ghent, Belgi- 
um, July 30-Aug. 2, 1974. American Elsevier 
Publishing Company, Inc., New York, N.Y., p 
617-640, 1975. 9 fig, 7 ref. 


Descriptors: *Water supply, *Networks, 

*Simulation analysis, Computers, Control, Reser- 

voirs, Pipes, Pumping, Flow, Constraints, Opera- 

tions, s, Water demand, Equations, 

Mathematical models, Systems analysis, Costs. 

Identifiers: *Telecontrol systems, Performance in- 
S. 


Developments in modern control theory and its ap- 
plications are increasingly concerned with the 
overall control of complex plants, containing 
many control variables and inputs. It is often ap- 
propriate to use an optimal control in which the 
control inputs are calculated to minimize a per- 
formance index subject to certain constraints im- 
posed by the plant. This is true particularly for dis- 
tribution systems such as water supply networks, 
since the operating cost is well defined and can be 
included in the performance index, and thus suc- 
cessful implementation of an optimal control leads 
to operation of the network at minimum cost. A 
necessary preliminary to the establishment of a 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 
Control Of Water On The Surface—Group 4A 


control scheme for a complex system is the setting 
up of an accurate mathematical model of the 
system. This allows the thorough testing of various 
control schemes for the best choice of per- 
formance index and for the must suitable choice of 
control algorithm with a balance between optimali- 
ty in the control sense and ease of implementation 
in an on-line form. Herein, the significant features 
of water network analysis have been gathered to 
establish a unified model for large water supply 
networks from a control viewpoint. A simulation 
program has been established to allow the off-line 
investigation of control schemes for the East Wor- 
cestershire water supply network. A sample print 
out of source station conditions at one increment 
is given; the program generates a full cost summa- 
ry together with the total cost of the particular 
— policy. (See also W77-10806) (Bell-Cor- 


W77-10826 


WATERLO, A DATA BANK AND COMPUTER 

SYSTEM FOR RIVER CHANNEL NETWORKS 

AND RIVER BASINS IN BELGIUM, 

Vrije Universiteit Brussels (Belgium). Hydrology 
ion. 

T. D’Hondt, and A. Van der Beken. 

In: Proceedings of the IFIP Working Conference 

on Computer Simulation of Water Resources 

Systems. G.C. Vansteenkiste (Ed.), Ghent, Belgi- 

um, July 30-Aug 2, 1974. American Elsevier 

Publishing Company, Inc., New York, N.Y., p 

651-660, 1975. 4 fig, 2 tab, 2 ref. 


Descriptors: *River basins, *Channels, Compu- 
ters, *Data collections, Networks, Computer pro- 
grams, Water management(Applied), Measure- 
ment, Water quality, Water levels, Systems analy- 
sis. 

Identifiers: *River Zwalm(Belgium). 


Presented is a logical extension, relative to time- 
dependent data, of the data bank and computer 
system for river channels and basins denoted 
WATERLO. Developed is a_ comprehensive 
system whih maximizes availability of data col- 
lected by diverse administrations, institutions and 
agenices. The data are identified by the point loca- 
tion method. The index used in the WATERLO 
system identifies precisely and without ambiguity 
any location on the River Zwalm in Belgium. The 
masterfile possesses a sequential structure which 
is strictly determined by the natural hierarchy of 
the river basins. The extension proposed herein is 
on the level of the data-records with the lowest 
possible significance in the hierarchical structure 
of the main-file. One more level containing data of 
a dynamical nature, such as water levels and water 
quality measurements, enables one to introduce an 
‘indexed sequential’ structure. (See also W77- 
10806) (Bell-Cornell) 

W77-10827 


WATER RESOURCES DATA BANK IN NEW 
JERSEY AND COMPUTATIONS OF EXTREME 
FLOWS, 

Columbia Univ., New York. Seminars on Pollu- 
tion and Water Resources. 

For primary bibliographic entry see Field 7C. 
W77-10830 


LOW COST DRAINAGE NETWORKS, 

South Australian Inst. of Tech., Adelaide. 

D. H. Lee. 

Networks, Vol. 6, No. 4, p 351-371, October 1976. 
12 fig, 1 tab, 12 ref. 


Descriptors: *Drainage, *Networks, *Economic 
efficiency, Design, Construction, Plumbing, Op- 
timization, Computer programs, Projects, Mathe- 
matical models, Equations, Systems analysis, 
Structural engineering. 


Described is an approach to reducing. the cost of 
drainage networks, such as plumbing networks in 


41 


buildings. The drain design problem is modelled as 
a specialized mathematical network called a 
drainage network; it is shown to be related to the 
Steiner problem in a directed graph. A procedure 
which yields a good approximation to the 
minimum cost drainage network is described. This 
network is then realized as a practical plumbing 
network via a software package called SCAND 
(System for Computer Aided Network Design) 
which allows for the network to be fitted to the 
real building. SCAND allows a designer to assem- 
ble a drainage network of arbitrary complexity 
from a catalogue of components and to interac- 
tively modify it to fit particular situations by mov- 
ing links or relocating junctions to avoid structural 
beams or columns. Examples of application of the 
approach to real problems are given. The partition- 
ing of the practical problem into two phases is an 
important feature of the method. Although it does 
not yield optimal solutions, the approach is 
— adequate for most situations. (Bell-Cor- 


nell) 
W77-10833 


RESERVOIRS WITH SEASONALLY VARYING 
MARKOVIAN INFLOWS, AND THEIR FIRST 
PASSAGE TIMES, 

For primary bibliographic entry see Field 2E. 
W77-10836 


PREDICTING INSTANTANEOUS PEAK DE- 
MAND IN RURAL DOMESTIC WATER SUPPLY 


SYSTEMS, 

Utah Water Research Lab., Logan. 

T. C. Hughes, and R. V. Canfield. 

Water Resources Bulletin, Vol. 13, No. 3, p 479- 
488, June 1977. 4 fig, 3 tab, 8 ref. 


Descriptors: *Water supply, *Rural areas, 
*Domestic water, *Design criteria, *Water de- 
mand, Flow rates, Utah, Mississippi, Sampling 
hyrdographs, Probability, Projects, *Forecasting. 
Identifiers: Peak flows, Frequency distribution. 


Many rural areas of the United States still have no 
public domestic water systems. Typical land use 
patterns in these areas may require 1/2 mile or 
more of pipe per farm connection. Public systems 
serving these areas are economically feasible only 
if realistic short-term peak demand standards are 
available for their design. The lack of reliable data 
upon which to establish such criteria has resulted 
in a large variation in criteria among state and 
federal agencies involved in financing and in ap- 
proving construction of these systems. During the 
summer of 1975 three distribution laterals of a 
rural system in Utah were master metered and in- 
stantaneous peak flows were recorded for 4 
months. The metered lines served 4, 12, and 22 
farm houses each. The frequency distribution of 
peak flows has been analyzed and compared with 
that developed during similar research in Missis- 
sippi and with the existing design standards of the 
Farmers Home Administration of the State of 
Utah. Despite the totally different approaches 
used by the two projects, close agreement is 
shown between this research and that accom- 
plished in Mississippi. (Bell-Corell) 

W77-10838 


WATER RESOURCE MODELING. 

Butler Univ., Indianapolis, Ind. Holcomb 
Research Inst. 

For primary bibliographic entry see Field 6A. 
W77-10840 


ECOLOGICAL MODELING. 
Butler Univ., Indianapolis, Ind. Holcomb 


For primary bibliographic entry see Field 6A. 
W77-10841 


Field 4— WATER QUANTITY MANAGEMENT AND CONTROL 
Group 4A—Control Of Water On The Surface 


REGIONAL ENVIRONMENTAL MANAGE- 


MENT MODELING. 
Butler Univ., Indianapolis, Ind. Holcomb 
Research Inst. 


For primary bibliographic entry see Field 6A. 
W77-10842 


SEASONAL AND NONSEASONAL ARMA 

MODELS IN HYDROLOGY, 

Hackensack Water Co., Weehawken, 

Purdue Univ., Lafayette, Ind. 

For primary bibliographic entry see Field 2A. 
0843 


W77-1 


N. J.; and 


OPTIMAL STORAGE CONTROL IN A COM- 
BINED SEWER SYSTEM, 

— Inst. of Tech., Atlanta. School of Civil 
For oe a bibliographic entry see Field SD. 
W77-10846 


PRESCRIPTIVE MODELS FOR 
TURAL FLOODPLAIN PLANNING 
Cornell Univ., Ithaca, N.Y. School of Civil and 
Environmental Engineering. 

For primary bibliographic entry see Field 6F. 
W77-10847 


NONSTRUC- 


EXTENDED PERIOD SIMULATION OF WATER 
SYSTEMS--PART A, 

Systems Control, Inc., Palo Alto, Calif. 

H. S. Rao, and D. W. Bree, Jr. 

Journal of the Hydraulics Division, Proceedings of 
the American Society of Civil Engineers, Vol 103, 
No HY2, p 97-108, Proceedings paper No 12738, 
February 1977. 30 ref. OWRT C-6198(5221)(3). 


Descriptors: *Water distribution(Applied), 
*Simulation analysis, *Mathematical models, Net- 
works, Computers, Dynamics, Equations, 
Behavior, Long-term planning, Operations 
research, Reservoir storage, Pumping, Demand. 
Identifiers: *Matrices(Mathematics). 


A procedure is presented for simulating the 
behavior of a water distribution system over time. 
The extended period simulation capability is an 
important consideration in both planning and 
operation of water distribution systems. The im- 
portant aspects of the paper are: (1) the tee 
of efficient sparsity-oriented pr 
techniques for the static solution of network oe 
equations using a modified Newton-Raphson 
procedure; and (2) the development of an integra- 
tion scheme to link several static solutions, each 
representing an interval of time, to changes in 
water levels in elevated storage reservoirs, in 
pumping schedules and in demand patterns. The 
procedure is general enough to be applied to most 
water distribution systems. This paper has 
described the analytical considerations in perform- 
ing an extended period simulation of water dis- 
tribution systems; results of model validation 
using experimental data collected for San Jose 
Water Works will be examined in a forthcoming 
paper by the writers. (Bell-Cornell) 

W77-10848 


LINKED MODELS FOR MANAGING RIVER 
BASIN SALT BALANCE, 
California Univ., Davis, Dept. of Civil Engineer- 


ing. 

O. J. Helweg, and J. W. Labadie. 

Water Resources Research, Vol 13, No 2, p 329- 
336, April 1977. 6 fig, 8 ref. OWRT C- 

6301(5229)(2). 


Descriptors: *River basins, ‘*Salt balance, 
*Optimization, *Simulation analysis, *Economic 
efficiency, Management, Groundwater, Surface 
waters, Streams, Aquifers, Downstream, Wells, 
Pumping, Irrigation, Demands, Algorithms, Con- 
junctive use, Decision making, Equations, Mathe- 


matical models, Systems analysis, *Water quality 
control. 

Identifiers: *Cost effectiveness, *Astran method, 
*Linked models, Salt transport, Cost minimiza- 
tion, Screening model. 


A pressing problem facing the irrigation intensive 
areas of the world is the increasing salinity of 
groundwater. A cost-effective salinity manage- 
ment technique, called the accelerated salt trans- 
port (Astran) method, has been developed which 
may be feasible for many stream aquifer systems. 
The basic idea is to encourage application of 
pumped water downstream of the well from which 
it is pumped rather than within its vicinity. In this 
way a mechanism is established for accelerating 
the downstream transport of salts in the ground- 
water at a more rapid rate than would occur natu- 
rally through convection and dispersion while still 
satisfying irrigation demands. A management al- 
gorithm is developed for implementing the Astran 
method which combines an optimizing model with 
a detailed quantity-quality simulation model. The 
optimizing model generates least-cost alternatives 
for distributing water over the basin. These alter- 
natives are subsequently examined by the simula- 
tion model as to their effectiveness in controlling 
the salt balance. A parameter in the optimizing 
model can be adjusted so as to produce a desired 
degree of salinity control. The management al- 
gorithm has been applied to the Bonsall Subbasin 
in the San Luis Rey River Basin in order to test its 
effectiveness. Results of the case study indicate 
that the Astran method: (1) is cost-effective, 
requiring roughly 10% of the cost of tiling for this 
area; (2) encourages balanced conjunctive use of 
surface water and groundwater; and (3) is flexible 
enough to respond to future management needs. 
(Bell-Cornell) 
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INDEX OF LAKE BASIN LAND USE FOR LAND 
USE PLANNING PURPOSES, 

Vermont Agricultural Experiment Station. 

For primary bibliographic entry see Field 5G. 
W77-10852 


WATER RESOURCES DATA FOR NEW JER- 
SEY, WATER YEAR 1975. 

Geological Survey, Trenton, NJ. 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W77-10854 


Water 


WATER RESOURCES DATA FOR MISSOURI, 
WATER YEAR 1975. 

Geological Survey, Rolla, Mo. Water Resources 
Div. 

For primary bibliographic entry see Field 7C. 
W77-10855 


WATER RESOURCES DATA FOR VIRGINIA, 
WATER YEAR 1975. 

Geological Survey, 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W77-10856 


Richmond, Va. Water 


THE BIG THOMPSON RIVER FLOOD OF JULY 
31-AUGUST 1, 1976, LARIMER COUNTY, 
COLORADO, 

Geological Survey, Lakewood, Colo. Water 
Resources Div.; and Colorado Water Conserva- 
tion Board, Denver. 

For primary bibliographic entry see Field 2E. 
W77-10859 


THEORETICAL ANALYSIS OF FLUID FLOW 
AND ENERGY TRANSPORT IN HYDROTHER- 
MAL SYSTEMS, 

Geological Survey, Louisville, Ky. Water 
Resources Div.; and Geological Survey, Reston, 
Va. Water Resources Div. 
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For primary bibliographic entry see Field 2A. 
W77-10861 


FINITE-DIFFERENCE MODEL OF TWO- 
DIMENSIONAL, SINGLE-, AND TWO-PHASE 
HEAT TRANSPORT IN A POROUS MEDIUM-- 
VERSION I, 

Geological Survey, Louisville, Ky. Water 
Resources Div.; and Geological Survey, Reston, 
Va. Water Resources Div. 

For primary bibliographic entry see Field 2A. 
W77-10862 


SUMMARY STATEMENTS OF WATER 
RESOURCES INVESTIGATIONS 1976-77, 
Geological Survey, Tallahassee, Fla. 
Resources Div. 

For primary bibliographic entry see Field 9C. 
W77-10863 


Water 


SIMULATION STUDIES OF FLOW AND SEDI- 
MENT TRANSPORT USING A MATHEMATI- 
CAL MODEL, ATCHAFALAYA RIVER BASIN, 
LOUISIANA, 

Geological Survey, Bay St. Louis, Miss. Water 
Resources Div.; and Geological Survey, Miami, 
Fla. Water Resources Div. 

For primary bibliographic entry see Field 2J. 
W77-10867 


AN ANALYSIS AND COMPARISON OF LAND- 
SAT-1, SKYLAB (S-192) AND AIRCRAFT DATA 
FOR DELINEATION OF LAND-WATER COVER 
TYPES OF THE GREEN SWAMP, FLORIDA, 
Geological Survey, Miami, Fla. Water Resources 
Div. 

A. L. Higer, A. E. Coker, N. F. Schinidt, and L. E. 
Reed. 

NASA Skylab EREP Report, November 1975. 39 
p, 12 fig, 2 tab, 15 ref, 2 append. 


Descriptors: *Remote sensing, *Surface waters, 
*Vegetation, *Aircraft, *Analytical techniques, 
Data collections, Satellites(Artificial), Computer 
programs, Model studies, Evaluation, Data 
processing, Mapping. 

Identifiers: *Land-water cover types, 
*Categorization, *Green Swamp(Fla), Landsat-1, 
Skylab (S-192). 


Landsat-i and Skylab (S-192) data from the Green 
Swamp area of central Florida were categorized 
into five classes: water, cypress, other wetlands, 
pine, and pasture. These categories were com- 
pared with similar categories on a detailed vegeta- 
tive map made from low altitude aerial photog- 
raphy. Agreement of ‘Landsat and Skylab 
categorized data with the vegetation map were 87 
percent and 83 percent respectively. The Green 
Swamp vegetative categories may be widespread 
but often consist of numerous small isolated areas, 
because Landsat has a greater resolution than 
Skylab it is more favorable for mapping the small 
vegetative categories. However, with the addi- 
tional spectral resolution available in the S-192 
data it is possible to categorize complex areas, 
such as the Green Swamp, provided the investiga- 
tor has adequate ground truth to establish the sub- 
categories and to merge them into logical com- 
posites. (Woodard-USGS) 

W77-10871 


THE DELAWARE RIVER BASIN LANDSAT- 
DATA COLLECTION SYSTEM EXPERIMENT, 
Geological Survey, Reston, Va. Water Resources 


Div. 
For primary bibliographic entry see Field 7B. 
W77-10877 


FLOOD PLAIN INFORMATION REPORT, 
PRAIRIE CREEK, LINN COUNTY, IOWA. 
Army Engineer District, Rock Island, Il. 











pl il 








Prepared for the Iowa State Natural Resources 
pon February 1966. 27 p, 2 tab, 9 pilates, 7 
tos. 


Descriptors: *Floods, *Flood profiles, *Flood 
control, *Flood data, *Non-structural alternatives, 
*Flood plain zoning, *Iowa, Building codes, Flood 
peak, Flood plains, Flood flow, Flood damage 


Standard Project Flood. 
Identifiers: Prairie Creek(IA), Cedar Rapi aor 
Fairfax(IA), Norway(IA), Wai 


Blairstown(IA), Keystone(IA), Linn Couentlay’ 
Mud Creek(IA), Weasel Creek(IA), Intermediate 
Regional Flood, Encroachment lines. 


The study area involves 216 square miles of the 
Prairie Creek watershed, including the tributaries 
of Mud Creek, and Weasel Creek, and the towns 
of Cedar Rapids, Fairfax, Norway, Watkins, 
Blairstown, and Keystone in Linn County, IA. 
Development in the flood plain is not extensive, 
consisting primarily of agricultural Jand with scat- 
tered industrial and residential sites in the lower 
watershed. Damage from past floods has been 
om Extensive future developments in the flood 

in are anticipated due to population growth 
trends. Data were obtained from county records, 
newspaper files, and historical documents. Flood- 
ing occurs in the late winter and early spring, and 
is d heavy rains, or both. 
Recent major floods occurred in 1959, 1961, and 
1965. As in many previous years, damage was con- 
centrated in the lower flood plain, in and around 
Cedar Rapids. At the lower study limit, the Inter- 
mediate Regional Flood is expected to crest at 
768.7 feet and the Standard Project Flood will 
crest at 769.8 feet. Additional flood plain develop- 
ment will increase the flood crest levels. Although 
intended for informational purposes, this report 
also describes and recommends non-structural 
flood control measures, including encroachment 
lines, zoning, subdivision regulations, building 
codes, and flood control regulations. (Nessa-NC) 
W77-10909 





WAPSINONOC CREEK FLOOD PLAIN INFOR- 
MATION, MUSCATINE COUNTY, IOWA. 
Army Engineer District, Rock Island, Ill. 

for the Iowa State Natural Resources 
Council, June 1971. 48 p, 8 tab, 12 plates, 34 fig. 


Descriptors: *Floods, *Flood damage, Flood flow, 
*Flood control, Flood data, *Non-structural alter- 
natives, *Flood plain zoning, *Iowa, Building 
codes, Flood peak, Historic floods, Flood plains, 
Flood frequency, Flood profiles, Standard Project 


Identifiers: *Wapsinonoc Creek(IA), West 
Liberty(IA), Muscatine County(IA), Intermediate 
Regional Flood, Encrochment lines. 


The study area covers the West Branch, Middle 
Branch, and East Branch of Wapsinonoc Creek in- 
a West Liberty, in Muscatine County, IA. 

area is 108 square miles in size at the 
birade limit of the study reach. Some residential 
and commercial developments are on or adjacent 
to the flood plain. There are no continuous stream 
gaging records for the basin. Following a large 
flood on June 7, 1967 rainfall and runoff data were 
collected by the U.S. Geological Survey. Indirect 
discharge measurements were made at several lo- 
cations in the basin. Major floods are caused by 
heavy general rains or intense local thunderstorms 
and they occur in the spring and early summer. 
The greatest known flood flow occurred on June 7, 
1967. Rainfall at various places in the watershed 
ranged from 4 to 13 inches. The peak discharge 
was 27,400 cubic feet/sec (cfs). It is estimated that 
the Intermediate Regional Flood (IRF) would 
discharge 20,800 cfs and would be 0.8 feet lower 
than the June 1967 flood. The Standard Project 
Flood (SPF) would be 1 to 5 feet higher than the 
June 1967 flood. Although intended for informa- 
tion purposes, this report recommends and 
describes non-structural flood control measures, 
including encroachment lines, zoning, subdivision 
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regulations, building codes, and flood plain regula- 
tions. (Nessa-NC) 
W77-10910 


WINNEBAGO RIVER AND TRIBUTARIES, 
FLOOD PLAIN INFORMATION, FOREST 
CITY, IOWA. 
Army Engineer District, Rock Island, Il. 

for the Iowa State Natural Resources 
Council, June 1973. 39 p, 6 tab, 32 fig, 17 plates. 


Descriptors: *Floods, Flood profiles, *Flood 
frequency, *Flood control, Flood data, *Non- 
structural alternatives, *Flood plain zoning, 
*Iowa, Standard Project Flood, Building codes, 
Flood peak, Flood flow, Flood damage, Historic 
flood, Flood plains. 

Identifiers: *Winnebago’' River(IA), Silver 
Creek(IA), Bear Creek(IA), Twister Creek(IA), 
Forest City(1A), Winnebago County(IA), Hancock 
County(IA), Intermediate Regional Flood, En- 
croachment lines. 


The study area includes the portions of Forest 
City, Iowa, and its suburbs subject to flooding 
from the Winnebago River, Silver Creek, Bear 
Creek, and Twister Creek in Winnebago and Han- 
cock Counties, IA. The total drainage area of these 
streams is 273 square miles. Residential, commer- 
cial and agricultural properties along these streams 
have been severely damaged by past floods. There 
is a stream gaging station 30 miles downstream 
from Forest City, but there are no gages installed 
in the study area itself. The U.S. Geological Sur- 
vey obtained stage and discharge measurements 
on the Winnebago following the floods of March 
1962 and April 1965. Newspaper files and histori- 
cal documents provided additional information. 
Flooding occurs at any time of the year and is 
caused by intense rainfall with or without snow- 
melt. Thirteen bridges in the area pose serious ob- 
structions to flood flow since all would be over- 
topped by an Intermediate Regional Flood (IRF). 
At the lower study limit the IRF is expected to 
discharge 13,000 cubic feet/sec (cfs), and the Stan- 
dard Project Flood (SPF) will discharge 22,000 cfs. 
Although intended for informational purposes, 
this report also describes and recommends non- 
structural flood control measures, including en- 
croachment lines, zoning, subdivision regulations, 
building codes, and flood control regulations. 
(Nessa-NC) 

W77-10911 


FLOOD PLAIN INFORMATION: BAYOU 
PLAQUEMINE BRULE, CHURCH POINT, 
LOUISIANA. 

Army Engineer District, New Orleans, La 

Prepared for the Town of Church Point, LA., Oc- 
tober, 1972, 23 p, 12 fig, 14 plates, 7 tab. 


Descriptors: *Louisiana, *Floods, *Flooding, 
*Peak discharge, *Flood plains, Flood flow, 
Streamflow forecasting, Flood forecasting, Flood 
profiles, Hurricanes, Historic floods, Flood data, 
Flood frequency, Flow duration, Flow charac- 
teristics, Flood protection, Channel improvement, 
Standard Project Flood. 

Identifiers: Acadia Parish(LA), Church 
Point(LA), *Bayou Plaquemine Brule, Bayou des 
Cannes, Intermediate Regional Flood. 


Bayou Plaquemine Brule, draining 363 square 
miles, is a tributary of Bayou des Cannes. The 
study covers 7.42 miles of Bayou Plaquemine 
Brule in the northeast section of Acadia Parish, in 
which the town of Church Point is located. The 
stream has an average slope of 1.9 feet per mile. 
The flood plain ranges from 0.25 to 2 miles in 
width, and is largely undeveloped with some re- 
sidential areas and small commercial establish- 
ments. The main flood season is winter and spring, 
though the greatest known flood resulted from a 
hurricane in August 1940. Channel improvements 
along 24 miles of the stream, completed in 1965, 
are the chief flood damage reduction measure. At 


the lower limit of the study area, peak discharge 
for an Intermediate Regional Flood and Standard 
Project Flood are 8,400 cubic feet per second (cfs) 
and 18,000 cfs, respectively. Water surface eleva- 
tions for the IRF and SPF would exceed the un- 
derclearance elevation for all three bridges in the 
study area. The IRF would reach a height of 5.5 
feet in 16.5 hours, remaining above bankfull for 47 
hours. The SPF would rise 7.9 feet in 26 hours, 
remaining above bankfull for 70 hours. A flood oc- 
curring in December 1971 was the worst since the 
1940 flood; surveys indicate the high water mark 
for this flood was about one foot below the IRF. 
(Gentry-NC) 

W77-10912 


DES MOINES RIVER FLOOD PLAIN INFOR- 
MATION, DES MOINES, IOWA. 
Army Engineer District, Rock Island, Il. 

d for the Iowa State Natural Resources 
Council, April 1970. 65 p, 9 tab, 36 fig, 23 plates. 


Descriptors: *Floods, *Flood control, *Flood 
plain zoning, Flood profiles, *Non-structural alter- 
natives, *lowa, Building codes, Flood peak, Flood 
flow, Flood damage, Flood frequency, Historic 
flood, Flood data, Flood plains, Standard Project 
Flood. 

Identifiers: *Des Moines’ River(IA), Des 
Moines(IA), Polk County(IA), Intermediate Re- 
gional Flood, Encroachment lines. 


The study area includes 11 miles of the Des 
Moines River flood plain starting from the Center 
Street dam in the city of Des Moines to the 
downstream side of the Saylorville dam in Polk 
County, LA. There are some residential and com- 
mercial establishments on or adjacent to the flood 
plain. Stream and daily wire-weight gaging records 
have been kept since 1941. Newspaper files and 
historical documents provided additional data. 
Major flooding occurs in early spring and early 
summer due to snowmelt, or heavy rains, or both. 
Seven bridges and one dam obstruct the river. 
These may cause ice jam problems during a snow- 
melt flood. A recent large flood occurred on April 
10, 1965, cresting at 28.7 feet. If the Saylorville 
Reservoir is used for flood control, the Inter- 
mediate Regional Flood would crest at 20.9 feet, 
and the Standard Project Flood would crest at 30.6 
feet. Regulation of development in the flood plain 
is suggested as a solution to the flooding problem. 
Zoning ordinances, encroachment lines, subdivi- 
sion regulations and building codes are described. 
This report does not recommend the specific 
techniques to be used. (Nessa-NC) 
W77-10914 


SOUTH BRANCH KISHWAUKEE 
FLOOD PLAIN INFORMATION, DE KALB 
COUNTY, ILLINOIS. 
Army Engineer District, Rock Island, Ml. 
for Illinois Department of Public Works 
and Buildings, Division of Waterways, June 1971. 
63 p, 11 tab, 18 fig, 22 plates. 


Descriptors: *Floods, *Flood damage, *Flood 
control, Flood data, *Non-structural alternatives, 
*Flood plain zoning, ‘Illinois, Building codes 
Flood oak Historic flood, Flood plains, Flood 
flow, Peak discharge, Standard Project Flood. 
Identifiers: *South Branch Kishwaukee River(IL), 
*East Branch Kishwaukee River(IL), DeKalb 
County(IL), Sycamore(IL), Genoa(IL), Kir- 
rg he sme _ Intermediate Regional 
Encroachment line 


The study area involves 45 miles of the South 
Branch and 5 miles of the East Branch of the Kish- 
waukee River, including the cities of DeKalb, 
Sycamore, Kirkland, Kingston and Genoa, in De- 


areas. Flood data were obtained from the U.S. 
Geological Survey gages, one maintained since 
1929, and the other from 1926 to 1933. Supplemen- 


Field 4— WATER QUANTITY MANAGEMENT AND CONTROL 
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tary data were obtained from newspaper files and 
historical records. The main flood season occurs in 
late winter and early spring, resulting from snow- 
melt and heavy general rains. Intense local thun- 
derstorms can cause floods in other seasons. The 
greatest recorded flood flow occurred on January 
5, 1946, discharging 6,840 cubic feet/sec (cfs) at 
the Fairdale gaging station and cresting at 9.35 
feet. The maximum recorded stage of 10.0 feet oc- 
curred on February 24, 1949, discharging 6,00 cfs. 
The Intermediate Regional Flood (IRF) would be 
2.7 feet higher than the January 1946 flood at the 
Fairdale gaging station, while the Standard Project 
Flood (SPF) would be 6.3 feet higher. Future 
developments in the flood plain could cause higher 
surface water elevations. Although intended for 
informational purposes, this report describes and 
recommends non-structural flood control mea- 
sures, including encroachment lines, zoning, sub- 
division regulations, building codes, and flood 
control regulations. (Nessa-NC) 

W77-10915 


FLOOD PLAIN INFORMATION: BULL CREEK, 
AUSTIN, TEXAS. 

Army Engineer District, Fort Worth, Tex. 
Prepared for the City of Austin, Texas, June, 
1976, 39 p, 7 fig, 15 plates, 6 tab. 


Descriptors: *Texas, *Floods, Flood flow, *Flood 
forecasting, *Peak discharge, *Flood plains, Flood 
profiles, Historic floods, Flood data, Flood 
frequency, Flow duration, Flow characteristics, 
Flood protection, Non-structural alternatives, 
Building codes, Land use, Dams. 

Identifiers: *Bull Creek, Austin(TX), 


10-year 
flood, 50-year flood, 
flood. 


100-year flood, 500-year 


Bull Creek drains 31.63 square miles in Travis 
County, Texas, in the vicinity of Austin. Its prin- 
cipal tributarties are West Bull Creek and Cow 
Fork Bull Creek. Bull Creek drains into the 
Colorado River. Little development presently ex- 
ists in the flood plain, but there is great potential 
for future growth. Most floods occur as the result 
of frontal type storms, remnants of tropical hur- 
ricanes, and thunderstorms, usually in the spring 
or fall. Obstructions to flood flow include vegeta- 
tion, dams, bridges and culverts. In the study area 
the only flood control measures are minor channel 
improvement and realignment near highways 
crossings, although a comprehensive plan for 
regulating development exists for the city of 
Austin, which includes creek ordinance, subdivi- 
sion ordinance and building codes. Little specific 
data are available on past floods. Peak discharges 
at the mouth of Bull Creek for a 10-year, 50-year, 
100-year and 500-year flood are 15,500, 24,000, 
28,000 and 38,100 cubic feet per second, respec- 
tively. At the confluence with West Bull Creek, a 
100-year flood will rise 22.6 feet above bankfull at 
a rate of 5.8 feet per hour and be above bankfull 
for 10.9 hours. A 500-vear flood will crest at 24.5 
feet and remain above bankfull for 21.1 hours, ris- 
ing at a rate of 6.2 feet per hour. (Gentry-NC) 
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FLOOD PLAIN INFORMATION: COLORADO 
RIVER-ONION CREEK TO MONTOPOLIS 
BRIDGE, AUSTIN, TEXAS. 

Army Engineer District, Fort Worth, Tex. 
Prepared for City of Austin, TX., September, 
1976, 39 p, 6 fig, 17 plates, 6 tab. 


Descriptors: *Texas, *Floods, Flood flow, *Flood 
forecasting, Flood wpe s, “Peak discharge, Flow 
characteristics, *Flood lains, *Flood protection, 
Storms, Historic floods, Flood data, Flood 
frequency, Flow duration, Flood damage, Non- 
structural alternatives, Dams, Reservoirs, Erosion 
control. 

Identifiers: 10-year flood, 50-year flood, 100-year 
flood, 500-year flood, *Colorado River(Tex), 
Austin(TX), Onion Creek(T X), Lake Travis(TX). 


The study reach includes 14.7 miles of the 
Colorado River in Travis County, Texas, extend- 
ing from the confluence with Onion Creek to Mon- 
topolis bridge (US Highway 183). The average 
streambed slope in the study reach is 1.79 feet per 
mile. The flood plains are lightly populated with 
the main development being agriculture and the 
mining of sand and gravel. Most floods are the 
result of intense rains during springs and fall, 
usually frontal type storms. The U.S. Geological 
Survey (USGS) and the U.S. Weather Bureau 
have maintained gauges in several different loca- 
tions since 1898; historical information was also 
obtained from the USGS records, newspaper 
records, and the Texas Department of Highways 
and Public Transportation. Four bridges located in 
the study area may impede floodflows during 
storms. Flood control measures consist mostly of 
a series of upstream reservoirs and runoff deten- 
tion structures. However, only Lake Travis 
(Mansfield dam) has allocated storage for flood 
control. Large floods have occurred many times 
on the Colorado River; the largest flood before 
storage began in Lake Travis in 1940 was in June, 
1935. Since the construction of the lake, no out- 
standing floods have occurred. Peak discharge for 
a 10-year, 50-year, 100-year and 500-year flood 
would be 50,000, 102,000, 170,000 and 335,000 
cubic feet per second (cfs) respectively. Velocities 
for a 100-year flood would range from 4.8 to 10.7 
feet per second in the main channel, and 0.8 to 2.9 
ft/sec in the overbank areas. A 100-year flood 
would rise at a rate of 2.1 feet per hour and remain 
63 hours above bankfull. Guidelines for flood plain 
management are presented. consisting mostly of 
non-structural alternatives. (Gentry-NC) 
W77-10919 


FLOOD PLAIN INFORMATION: BARTONS 
AND SINKING CREEKS, LEBANON, TENNES- 
SEE. 

Army Engineer District, Nashville, Tenn. 
Prepared for City of Lebanon, TN., June, 1971, 39 
Pp, 9 fig, 11 plates, 8 tab. 


Descriptors: *Tennessee, *Floods, Flood flow, 
Flood forecasting, *Peak discharge, *Flood plains, 
Historic floods, Flood data, Flood frequency, 
Flow duration, Flow characteristics, Flood protec- 
tion, Standard Project Flood. 

Identifiers: *Bartons Creek(IN), ‘*Si 
Creek(TN), Lebanon(TN), Intermediate Regional 
Flood. 


The report covers 7.1 miles of Bartons Creek and 
4.5 miles of Sinking Creek in and near the city of 
Lebanon, Tennessee. Stream gage records are 
fragmentary and unreliable. The greatest known 
flood occurred in August, 1939 when Sinking 
Creek registered a peak discharge of approximate- 
ly 5,000 cubic feet per second (cfs). The main 
flood season is winter and early spring. The flood 
plain of Sinking Creek is heavily developed with 
commercial and residential areas, while the flood 
plain of Bartons Creek is devoted mostly to 
agriculture and related purposes. Several major 
roads and railroads have been repeatedly inun- 
dated by past floods. An Intermediate Regional 
Flood and Standard Project Flood on Bartons 
Creek at U.S. Highway 70N Bridge would have 
peak discharge of 13,000 and 27,000 cfs respec- 
tively; and 6,300 and 13,500 cfs respectively on 
Sinking Creek at Public Square. Channel velocities 
for Bartons and Sinking Creeks are 7 and 6 feet per 
second respectively, and less than 2 feet per 
second overbank velocity for both floods. Floods 
rise rapidly, between 2.5 and 3 feet per hour and 
last 14 and 17 hours for an SPF. (Gentry-NC) 
W77-10920 


FLOOD PLAIN INFORMATION: BAYOU 


FOUNTAIN, BATON ROUGE, LOUISIANA. 
Army Engineer District, New Orleans, La. 
Prepared for the City of Baton Rouge, LA., June, 
1971, 62 p, 13 fig, 46 plates, 18 tab. 





Descriptors: *Louisiana, *Floods, *Flood flow, 
*Flood profiles, *Peak discharge, *Flood peak, 
*Flow duration, Flow characteristics, *Flood 
plains, Streamflow forecasting, Historic floods, 
Flood data, Flood frequency, Flood 

Flood protection, Channel improvement, Standard 
Project Flood. 

Identifiers: _*Bayou Fountain(LA), Baton 
Rouge(LA), Intermediate Regional Flood, Elbow 
Bayou(LA), Bayou Fountain North Branch(LA), 
Bayou Fountain South Branch(LA), Amite 
River(LA). 


The report covers Bayou Fountain and its tributa- 
ries from its confluence with Bayou Manchac to 
Louisiana State Highway 42 in the vicinity of 
Baton Rouge. The major tributaries are Elbow 
Bayou, Bayou Fountain North Branch, and Bayou 
Fountain South Branch, draining 12.4, 0.8 and 1.3 
square miles, respectively. The main flood season 
for downstream portions of the study reach is 
winter and spring. Flooding on the tributaries is 
caused by intense rainfall which can occur at any 
time of the year. Channel improvements are the 
only flood damage prevention measures. There is 
residential and commercial development in the 
study area. Data were obtained from two 
stations, one maintained since 1945 and the other 
since 1955. Information was also obtained from 
local residents and public officials, and newspaper 
files. The greatest recorded flood was in March, 
1921, with the second greatest flood occurring in 
May, 1953. The peak discharge for the 1953 flood 
was 1,600 cubic feet per second (cfs). Peak 
discharges for an Intermediate Regional Flood and 
Standard Project Flood on Bayou Fountain are 
6,500 cfs and 12,000 cfs, respectively. Channel 
velocities would be 6 feet per second, 2 ft/sec in 
the overbank areas. The rate of rise for flooding is 
0.22 feet per day with floods remaining above 
bankful for 17 days. (Gentry-NC) 
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WATER MANAGEMENT FOR SHORELINE 
HIPPEWA 


EROSION CONTROL ON THE C 
FLOWAGE, 

Wisconsin Univ., Madison. Environmental 
Resources Unit. 


For primary bibliographic entry see Field 4D. 
W77-10925 


NORTH FORK MAQUOKETA RIVER AND 
TRIBUTARIES FLOOD PLAIN INFORMATION, 
CITY OF DYERSVILLE, IOWA. 
Army Engineer District, Rock Island, Il. 

d for the Iowa State Natural Resources 
Council, June 1973. 52 p, 7 tab, 22 plates, 42 fig. 


Descriptors: *Floods, *Flood damage, *Flood 
profiles, *Flood control, *Flood data, *Non-struc- 
tural alternatives, *Flood plains, *Flood plain zon- 
ing, *lowa, Building codes, Flood peak, *Historic 
floods, Flood frequency, Peak discharge, Stan- 
dard Project Flood. 

Identifiers: *North Fork Maquoketa River(IA), 
*Bear Creek(IA), *Hewitt Creek(IA), 
*Dyersville(IA), Intermediate Regional Flood, En- 
croachment lines. 


The study area includes the North Fork 
np cnc River, Bear Creek, Hewitt Creek, and 

tributary to Hewitt Creek insofar as 
they affect the town of Dyersville and its suburbs. 
Developments in the flood plain are residential, 
commercial, and agricultural, and have been 
heavily damaged by past floods. There are no 
stream gages installed in the study area, but the 
Corps of Engineers established high water marks 
along the stream segments in the study area fol- 
lowing the flood of September 13, 1972. The U.S. 
Geological Survey also established high water 
marks along the North Fork Maquoketa River fol- 
lowing the August 2, 1972 flood. Newspaper files 
and historical documents provided supplementary 
information. . Floods are caused intense rainfall 
or fall-i lcods occur any 


























time, while snowmelt occurs in the spring. The 
worst recorded flood occurred on June 15, 1925, 
cresting at 941.8 feet at the ny bry gg at the up- 
stream side of the First Avenue bridge. The worst 
recent floods of record occurred on September 13, 
1972, cresting at 937.9 feet, and August 2, 1972, 
cresting at 936.8 feet. The Intermediate Regional 
Flood (IRF) would crest at 941.2 feet at the same 
gaging station, while the Standard Project Flood 
(SPF) would crest at 947.8 feet. Although intended 
for informational purposes, this report recom- 
mends and describes non-structural flood control 
measures, including encroachment lines, zoning, 
subdivision regulations, building codes, and flood 
plain regulations. (Nessa-NC) 

W77-10929 


THE NATIONAL FLOOD INSURANCE PRO- 
GRAM AND COASTAL REAL’ ESTATE 
DEVELOPMENT: THE EXPERIENCE OF 
WESTERLY, CHARLESTOWN, AND SOUTH 
KINGSTOWN, RHODE ISLAND, 

New England River Basins Commission, Boston, 
Mass. 

For primary bibliographic entry see Field 6F. 
W77-10931 


STREAMFLOW TRANSMISSION LOSSES IN 

WESTERN KANSAS, 

Geological Survey, Lawrence, Kans. 

P. R. Jordan. 

Journal of the Hydraulics Division, American 

Society of Civil Engineers, Vol. 103, No. HY8, 
gs Paper 13156, p 905-919, August 1977. 

10 fig, 2 tab, 4 ref, 2 append. 


Descriptors: *Alluvial channels, *Floods, 

*Kansas, Hydrology, Runoff, Streams, Water 

loss, Streamflow, Water resources, Groundwater, 

Model studies, Storm runoff. 

Identifiers: *Alluvial streams, *Streamflow trans- 

mission losses, Flow volume, Alluvial material, 
i region. 


There was substantial uniformity in the transmis- 
sion-loss characteristics of storm runoff for 
streams in western Kansas. Data from pairs of 
gaging stations for runoff events that had flow at 
the _Upper station but little or no runoff in the 

area between the upper and lower station 
showed losses that were proportional to the flow 
volume at the upper station. The variation among 
streams was less than the variation among dif- 
ferent runoff periods on the same stream. The 
transmission loss in one mile (1.6 km) for medium- 
to large sized streams n western Kansas averaged 
about 2% of the flow volume at the beginning of 
the mile. Given the flow volume at some location, 
the loss in the first mile could be estimated and 
that value could be used to calculated a loss for the 
distance to another location downstream. Availa- 
ble data indicated that transmission losses oc- 
curred in central Kansas, but transmission losses 
of high flow were uncommon or nonexistent in 
eastern Kansas. Estimates of transmission loss 
can aid in streamflow modeling and flood forecast- 
ing. Future studies amy determine transmission 
losses to soil moisture, evapotranspiration, bank 
storage, and groundwater storage. (Roberts-ISWS) 
W77-10966 


DREDGED MATERIAL AS A NATURAL 
RESOURCE--CONCEPTS FOR LAND IM- 
PROVEMENT AND RECLAMATION, 

Army Engineer Waterways Experiment Station, 
Vicksburg, Miss. Environmental Effects Lab. 

R. T. Saucier. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as AD-A024 
772, Price codes: A03 in paper copy, AOI in 
microfiche. Miscellaneous Paper D-76-13, March 
1976. 29 p, 28 fig. 


Descriptors: *Dredging, *Silts, Land, *Natural 
resources, *Land management, *Land reclama- 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 
Control Of Water On The Surface—Group 4A 


tion, Landfills, Navigation, Reclamation, Naviga- 
ble waters, Lake sediments. 

Identifiers: *Dredged material, Estuarine sedi- 
ments, P.iver sediments, Pollution potential. 


Maintenance of navigation in the Nation’s water- 
ways requires the annual dredging of more than 
400 million cubic yards of estuarine, lacustrine, 
and riverine sediments. Typically, the 
material is fine grained, and a significant fraction 
of the material contains various contaminants 
originating from urban, industrial, and/or agricul- 
tural runoff. Because of the pollution potential of 
such material, it must be confined on land rather 
than disposed of in open water. Considering the 
small percentage usable as construction material 
and the poor foundation conditions afforded at the 
confinement facilities, the disposal alternative ag- 
gravates the conflict between waste disposal and 
productive uses of dredged material, with or 
without mechanical or chemical treatment. Several 
studies were initiated seeking ways to use the fine- 
grained, low density, high-water-content, nutrient- 
rich characteristics as assets. Initial and sub- 
sequent studies seek to identify limiting factors 
and relveant parameters, whether the parameters 
are technical, economic, social, or political, and to 
develop decision making methodologies. (Roberts- 
ISWS) 

W77-10983 


A COMPARISON OF ENVIRONMENTS OF 
a FORESTS IN DOMINICA AND PUERTO 
RICO, 

Army Engineer Waterways Experiment Station, 
Vicksburg, Miss. 

For primary bibliographic entry see Field 2G. 
W77-10988 


HYDROLOGIC ENGINEERING METHODS 
FOR WATER RESOURCES DEVELOPMENT: 
VOLUME 8, RESERVOIR YIELD, 

Hydrologic Engineering Center, Davis, Calif. 

For primary bibliographic entry see Field 8B. 
W77-10991 


SEALING MATERIAL FOR PREVENTING 
WATER-LEAKAGE AND METHOD OF MANU- 
FACTURING SAME, 

Toray Industries, Inc., Tokyo (Japan). (Assignee). 
For primary bibliographic entry see Field 8G. 
W77-11015 


TIJUANA RIVER FLOOD CONTROL PRO- 


JECT, 
For primary bibliographic entry see Field 6E. 
W77-11167 


FLOOD DISCHARGES OF RIVERS DRAINING 
ACROSS PLAINS TO OCEANS USING THE 
SARTYE AND THE MAYENNE (IN WESTERN 
FRANCE) AS EXAMPLES (CONTRIBUTION TO 
THE METHODOLOGY OF FLOOD FLOWS BY 
AN EXTENSION OF THE GRADEX METHOD), 
(LES DEBITS DE CRUE DES RIVIERES DES 
PLAINES OCEANIQUES A TRAVERS 
L’EXEMPLE DE LA SARTHE ET DE LA 
MAYENNE (FRANCE DE L’OUEST) 
(CONTRIBUTION A LA METHODOLOGIE DES 
DEBITS DE CRUE PAR _ UN _ ESSAI 
D’EXTENSION DE LA METHODE DU 
GRADEX), 

Tours Univ. (France). 

For primary bibliographic entry see Field 2A. 
W77-11205 


ADVANCES IN BOX-JENKINS MODELING, 1. 
MODEL CCONSTRUCTION, 

Waterloo Univ. (Ontario). Dept. of Systems 
Design. 

For ard bibliographic entry see Field 2A. 


45 


ADVANCES IN BOX-JENKINS MODELING, 2. 
APPLICATIONS, 

Waterloo Univ. (Ontario). Dept. of Statistics. 

For primary bibliographic entry see Field 2A. 
W77-11215 


DISTRIBUTED NUMERICAL MODEL FOR 
ESTIMATING RUNOFF AND SEDIMENT 
DISCHARGE OF UNGAGED RIVERS, 1. THE 
INFORMATION SYSTEM, 

McGill Univ., Montreal (Quebec). Dept. of Civil 
Engineering and Applied Mechanics. 

For primary bibliographic entry see Field 2A. 
W77-11218 


DISTRIBUTED NUMERICAL MODEL FOR 
ESTIMATING RUNOFF AND SEDIMENT 
DISCHARGE OF UNGAGED RIVERS, 2. 
MODEL DEVELOPMENT, 

Waterloo Univ. (Ontario). Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 2A. 
W77-11219 


DISTRIBUTED NUMERICAL MODEL FOR 
ESTIMATING RUNOFF AND SEDIMENT 
DISCHARGE OF UNGAGED RIVERS, 3. COM- 
PARISON WITH OTHER SIMPLE 


TECHNIQUES, 

McGill Univ. Montreal (Quebec), Department of 
Civil Engineering and Applied Mechanics. 

For primary bibliographic entry see Field 2A. 
W77-11220 


AN ANALYSIS OF FLOOD LEVEE RELIABILI- 


TY, 

Princeton Univ., Princeton, N. J. Dept. of Civil 
Engineering. 

E. Wood. 

Water Resources Research, Vol 13, No 3, p 665- 
671, June 1977. 11 fig, 2 tab, 11 ref. 


Descriptors: *Flood protection, *Levees, 
*Reliability, *Mathematical models, Failures, 
Risks, Statistical methods, Analytical techniques, 
Stochastic processes, Analysis, Probability, 
Floods, Systems analysis, Flood frequency, 
Costs, Frequency, Flood recurrence interval. 


In most studies of flood levee reliability, the 
probability of failure is taken to be equal to the 
probability that the flood peak discharge will ex- 
ceed the capacity of the channel-levee system. 
Such an analysis assumes that levees fail only by 
overtopping, whereas in many cases, levees fail at 
discharges much below the channel capacity. The 
discharge which levees fail was assumed to be a 
random variable with a particular distribution. The 
results on the flood frequency curve were 
presented for two conditions: one for the failure 
discharge having a uniform probability density 
function, and the other for failure discharges hav- 
inga quadratic distribution. In similar manner, the 
effects on the net benefits from levee construction 
also were analyzed and results were given. For the 
example presented, a deterministic analysis could 
overestimate the expected return period by up to 
300% and underestimate expected annual damage 
by 50%. The procedures developed also can be ap- 
plied to the analysis of other systems, for exam- 
ple, the distribution of isotherms from thermal 
power plant outfalls, the reliability of large water 
resources systems for flood control or water 
supply, etc. Many of the extensions may i 
numerical analysis as opposed to the anal 
derivations presented here, but that should not 
limit applications. (Humphreys-ISWS) 

W77-11224 


ON rp crt DISTANCES THROUGH 


STREAM NETW 
Hull Univ. ‘Enant) D Dept. of Geography. 
R. I. Ferguson. 


Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 
Group 4A—Control Of Water On The Surface 


Water Resources Research, Vol. 13, No. 3, p 672- 
674, June 1977. 1 fig, 3 tab, 6 ref. 


Descriptors: *Networks, *Drainage systems, 
*Streams, Regional analysis, Junctions, Analytical 
techniques, Distances, River systems, Drainage 
patterns(Geologic), Drainage density. 

Identifiers: *Topology, Topological groups. 


Simple methods were described for calculating the 
magnitudes and lengths of all links in a stream net- 
work and their topologic and geometric distances 
from the outlet, starting from the binary topologic 
string and digitized junction and source coor- 
dinates. By processing the complete network in 
reverse maze order, successive stages of the anal- 
ysis yield the properties of all subnets. 
(Humphreys-ISWS) 

W77-11225 


MAPPING. 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W77-11363 


RESOURCES AND LAND INVESTIGATIONS 
(RALD PROGRAM. 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W77-11368 


WATER-MANAGEMENT MODEL IN FLORIDA 
FROM LANDSAT-1 DATA, 

Geological Survey, Tampa, Fla.; Geological Sur- 
vey, Miami, Fla. Water Resources Div.; and 


Bendix Aerospace Systems Div., Ann Arbor, 
Mich. 

A. L. Higer, E. H. Cordes, A. E. Coker, and R. H. 
Rogers. 


In: Proceedings of the NASA Earth Resources 
Survey Symposium, June 1975, Technical Session 
Presentations, Water Resources, Volume I-D, Re- 
port No NASA TM  X 58168. Symposium held 
June 9-12, 1975, Houston, Texas, p 2407-2442, 
September 1975. 20 fig, 1 tab, 18 ref. 


Descriptors: *Water management(Applied), 
*Surface waters, *Remote sensing, 
*Satellites(Artificial), *Florida, Hydrologic data, 
Data collections, Methodology, Model studies, 
Rainfall, Streamflow, Water yield, Water levels, 
Lakes, Data transmission, Tracking techniques, 


Networks, Water supply, Water resources 
development. 

Identifiers: *Southern Florida, NASA, LAND- 
SAT. 


A prototype data acquisition and dissemination 
network, installed and operated by the U.S. 
Geological Survey, is a viable approach for 
providing the near real-time data needed to solve 
hydrologic problems confronting the nearly 2.5 
million residents of southern Florida. Water-stage 
and rainfall data from ground stations are trans- 
mitted from the Everglades via LANDSAT-1, 
previously known as ERTS (Earth Resources 
Technology Satellite), the NASA tracking sta- 
tions, and the U.S. Geological Survey to the users 
in less than 2 hours, a significant improvement 
over conventional techniques requiring up to 2 
months. LLANDSAT imagery _ significantly 
enhances the utility of the ground station measure- 
ments. Water stage (depth) is correlated with 
water-surface areas from the imagery to obtain 
water stage-volume relations in near real time for 
management decisions concerning the distribution 
of water to the ple, fauna, and flora of 
southern Florida. (See: also W77-08062) (Woodard- 
USGS) 

W77-11370 


WATER RESOURCES DATA FOR MAINE, 
WATER YEAR 1975. 

Geological Survey, 
Resources Div. 


Augusta, Maine. Water 


For primary bibliographic entry see Field 7C. 
W77-11371 


WATER RESOURCES DATA FOR COLORADO, 
WATER YEAR 1975--VOLUME 2. COLORADO 
RIVER BASIN. 
Geological Survey, 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W77-11372 


Lakewood, Colo. Water 


WATER RESOURCES DATA FOR MARYLAND 
AND DELAWARE, WATER YEAR 1975. 
Geological Survey, Towson, Md. 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W77-11373 


Water 


WATER RESOURCES DATA FOR KANSAS, 
WATER YEAR 1976. 
Geological Survey, 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W77-11374 


Lawrence, Kans. Water 


SURFACE MODIFICATIONS FOR WATER 
MANAGEMENT AND SALINITY CONTROL IN 
A NONIRRIGATED AREA, 

Agricultural Research Service, Weslaco, Tex. Soil 
and Water Conservation Research Div. 

For primary bibliographic entry see Field 3C. 
W77-11394 


AN ASPHALT INCORPORATOR AND PACKER 
FOR LINING IRRIGATION DITCHES, 
Department of Agriculture, 
(Saskatchewan). Research Station. 

N. B. McLaughlin, F. B. Dyck, and T. G. 
Sommerfeldt. 

In: Transactions of the American Society of 
Agricultural Engineers, Soil and Water, p 1085- 
1088, Special Edition 1976. 7 fig, 1 ref. 


Saskatoon 


Descriptors: *Channel improvement, *Asphalt, 
*Linings, Irrigation, Irrigation systems, Ditches. 
Identifiers: Channel lining. 


In laboratory experiments, an asphalt emulsion 
mixed with soil has shown promise of being a 
suitable lining material for irrigation ditches. 
Prototype machinery developed for lining a field 
lateral with the mixture in order that it may be 
evaluated under field conditions is discussed. The 
incorporator is a large rototiller with a double-cone 
rotor whose longitudinal section conforms to the 
ditch cross section. The rototilling action mixes 
asphalt with the upper 8 cm of soil in the ditch 
profile. The packer is a large double-con roller 
with a longitudinal section that also conforms to 
the ditch cross section. Opeation of the two 
machines in the field is discussed. (Skogerboe- 
Colorado State) 

W77-11411 


BIOLOGICAL AQUATIC WEED CONTROL BY 
FISH IN THE LOWER SONORAN DESERT OF 
CALIFORNIA, 

E. F. Legner, W. J. Hauser, T. W. Fisher, and R. 
A. Medved. 

California Agriculture, Vol 29, No 11, November 
1975. p 8-10. 


Descriptors: *Aquatic weed control, *Herbivores, 
Biocontrol, Aquatic algae, Sago pondweed, Fish 
behavior, Fish migration, Fish guiding, 
management, Fish food organisms, Food icing 
California. 

Identifiers: Lower Sonoran Desert(Calif), Imperi- 
al Valley(Calif), Coachella Valley(Calif), Palo 
as Valley(Calif), *Tilapia mossambica, *T zil- 








Description is given of current efforts to use her- 
bivorous fish to control submerged aquatic weeds 
in the Imperial, Coachella and Palo Verde valleys 
of southern California, especially in irrigation 
systems and recreational lakes. Candidate weed- 
feeding fish studied include three African species 
of Tilapia: T. hornorum Trewazas, T. mossambica 
Peters and T. zillii (Gervais), the South American 
Mollenesia latipinna LeSueur, and the native 
desert pupfish, Cyprinodon macularius (Bair and 
Girard). Of these, Tilapia mossambica and T. zillii 
have been most valuable in weed control. Another 
fish which is currently under study but which has 
not yet been released into the irrigation s henge is 
the white amur, Ctenopharyngodon idellu: 
principal weed species in order of pubes are 
sago pondweed (Potamogeton pectinatus L.), 
Eurasian watermilfoil (Myriophyllum spicatum), 
and southern naiad (Najas guadalupensis Morong). 
The algae Chard sp. is abundant in several loca- 
tions and hollyleaf naiad (Najas marina L.) and 
Chara sp. are typically abundant in only a few lo- 
calities of the low desert. A high degree of inter- 
compatibility has been shown among all species of 
fish studied thus far. However, territorial behavior 
of Tilapia is seen as a problem, along with the need 
for manual dispersal for T. zillii. (Harris-Wiscon- 


sin) 
W77-11423 


AN ASSESSMENT OF THE IMPACT OF 
WATER IMPOUNDMENT AND DIVERSION 
VEGETATION IN 


INA. 
Arizona Univ., Tucson. ‘Office of Arid Lands Stu- 
dies. 
J. S. Conn, D. A. Mouat, and R. B. Clark. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as N76-18631, 
Price codes: AOS in paper copy, A01 in microfiche. 
Bulletin No 11, December 1975. 84 p, 59 fig, 1 tab, 
5 ref, 2 append. 


Descriptors: *Im led waters, ‘*Arizona, 
*Diversion structures, *Vegetation effects, Over- 
land flow, Slopes, Alluvium, Soils, Flow control, 
Land forming, Land management, Moisture 
availability, Surface waters. 

Identifiers: Bajada, Cover vegetation, Sonoran 
Desert. 


An analysis of 19 water impoundment and diver- 
sion structures located within the Sonoran Desert 
of Southwest Arizona and their effects on vegeta- 
tion are presented. Differences between vegeta- 
tion upslope and downslope from diversion struc- 
tures were pronounced for some structures and 
more moderate for others; some differences may 
have been due to the effects of the diversion struc- 
tures. Most structures occur at or near geomorphic 
boundaries. Diversions, which occur at the bajada- 
alluvial plain interface, protect yer fields 
and urban areas from flood. The plain’s boundary 
marks changes in slope angle, soils, vegetation and 
land use. Bajada slopes are steeper and more 
deeply dissected than those of the alluvial plain, 
thus restricting agricultural and urban land to the 
plain. Bajada soils are usually of a coarser texture. 
Vegetation types also differ, partly as a result of 
different soil types and moisture availability con- 
ditions of the two landforms. Bajada vegetation 
usually has a greater cover and density than that of 
alluvial plains. Differences between vegetation up- 
slope and downslope from the structure are 
minimized when water is allowed to pass through 
the structure; a marked change in vegetation 
parameters occurs when water is restricted. 
(Jahns-Arizona) 

W77-11429 


PREDICTION MODELS FOR MONTHLY RU- 
NOFF, 

Regional Engineering Coll., Rourkela (India). 

G. Krishnaswamy. 

Irrigation and Power, Vol 33, No 4, PB: 503-514, Oc- 
tober 1976. 2 fig, 7 tab, Sref,1 append 
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Descriptors: *Monthly, *Runoff forecasting, 
*Rainfall-runoff relationships, *Mathematical 
models, Surface runoff, Statistical methods, 
Equations, Linear p programming, Precipitation ex- 
cess, Water loss, Recession curves, Withdrawal. 
Identifiers: *Linear regression models, *Nonlinear 
regression models, Parabolic recession depletion. 


Two models for prediction of monthly runoff are 
ee with equations for each developed and 
lained. The first, a linear regression model, in- 
acl a Statistical relationship representing the 
poo for any month considering the precipitation 
excess** .or a four-month season (the month 
under study for runoff and three preceding 
months). Losses from surface runoff are also 
taken into consideration; all precipitation excesses 
are assumed to appear as surface runoff within 
four months. A nonlinear regression model is also 
presented, with the same four-month season used 
a full year can be considered. While the 
first model assumes that losses will be the same in 
every month of the season, with all precipitation 
excesses following a parabolic recession type 
depletion, the second model takes into account the 
fact that losses differ from month to month de- 
pending on various factors such as climatological 
conditions, and soil properties. The aonlinear 
model assumes losses vary in a sinusoidal manner; 
drawbacks of both models are discussed. (Jahns- 
Arizona) 
W77-11437 


EVALUATION OF RECESSION PHENOMENON 
IN VEGETATED BORDER IRRIGATION 
SYSTEM, 

Udaipur Univ. (India). Coll. of Technology and 
Agricultural Engineering. 

For primary bibliographic entry see Field 3F. 
W77-11445 


TOCKS ISLAND DEAUTHORIZATION 
(HEARINGS ON S 3106, WHICH WOULD 
DEAUTHORIZE TOCKS ISLAND RESERVOIR 
PROJECT FROM PARTICIPATION IN THE 
DELAWARE RIVER BASIN PROJECT). 

For primary bibliographic entry see Field 6E. 
W77-11448 


POTOMAC RIVER (HEARINGS ON THE 
STATE OF THE POTOMAC RIVER AS TO 
WATER SUPPLY AND WATER POLLUTION). 
For pel bibliographic entry see Field 6E. 
W77-1144 


DEVELOPMENT OF COUNTY AND LOCAL 
ORDINANCES DESIGNED TO PROTECT THE 
PUBLIC INTEREST IN FLORIDA’S COASTAL 
BEACHES, 

Spessard L. Holland Law Center, Gainesville, Fla. 
For primary bibliographic entry see Field 6E. 
W77-11455 


CORPS GAMES IN MID-AMERICA, 
For primary bibliographic entry see Field 6E. 
W77-11473 


4B. Groundwater Management 


MODELING THE CONJUNCTIVE AVAILA- 
BILITY OF SURFACE-AND GROUNDWATER 
OF A GRABEN IN THE ARID SOUTHWEST OF 
THE UNITED STATES, 

Maine Univ., Orono. Dept. of Civil Engineering. 
W. F. Brutsaert. 

In: Proceedings of the IFIP Working Conference 
on Computer Simulation of Water Resources 
Systems. G. C. Vanstcenkiste (Ed.), Ghent, Belgi- 
um, July 30-Aug. 2, 1974. American Elsevier 
Publishing Company, Inc., New York, N.Y., p 
219-231, 1975. 8 fig, 6 ref. 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 
Groundwater Management—Group 4B 


Descriptors: *Economics, *Evaluation, *Water 
resources, *Rio Grande River, *Water manage- 
ment(Applied), *Simulation analysis, *Hydrologic 
data, *Conjuctive use, *Groundwater, Surface 
waters, Behavior, New Mexico, Water demand, 
Arid climates, Pumping, Equations, Operations 
research, Mathematical models. 

Identifiers: *Conjuctive availability, Hydrologic 
basins, Mass balance, Multiple regression analy- 
sis, Water availability, *Graben. 


This study is part of an interdisciplinary analysis 
of the economic evaluation of the water resources 
of the Rio Grande region of New Mexico. It was 
elemental in obtaining dynamic water availabilities 
in time and space. The relationship of dynamic 
groundwater availability and aquifer behavior 
under projected stresses was modeled by a 
groundwater system simulator based on a mass 
balance of the hydrologic basin. Conditions from 
extreme dry to extreme wet were modeled, com- 
bined with a range of different water demands. A 
vast amount of information was thus obtained in 
the form of aquifer responses for different condi- 
tions. An analogous relationship was constructed 
from these data by stepwise multiple regression 
analysis and was oi the following form: d = f(d, L) 
where d = change in water-table elevation for the 
time period considered, dn = water table elevation 
at the end of the previous time, and L = a lump 
factor combining surface water inflow and cut- 
flow, precipitation, and beneficial and nonbenefi- 
cial water uses. Other results readily obtainable 
from the simulation runs were river accretion or 
depletion curves as a function of time, These 
curves show the diversion effects of groundwater 
pumping upon the river. (See also W77-10806) 
(Bell-Cornell) 
W77-10810 


MANAGEMENT OF GROUNDWATER AND 
SURFACE WATER VIA DECOMPOSITION, 
Case Western Reserve Univ., Cleveland, Ohio. 
Dept. of Systems Engineering. 

Y. Y. Haimes, and Y. C. Dreizin. 

Water Resources Research, Vol 13, No 1, p 69-77, 
February 1977. 2 fig, 1 tab, 23 ref. OWRT B-050- 
OHIO(@3). 


Descriptors: *Groundwater, *Management, 
*Surface waters, *Conjunctive use, 
*Methodology, Streams, Networks, Reservoirs, 
Optimization, Control, Water supply, Regional 
analysis, Costs, Pumping recharge, Water require- 
ments, T pien Mathematical models, Systems 
analys 

Identifiers: *Multilevel approach, Benefit max- 
imization. 


Developed is a methodology for solving the 
problems of conjunctive use of a large-scale com- 
plex groundwater system, a network of streams, 
and reservoirs all interacting with one another. 
Decomposing the model of a large-scale aquifer 
system as well as that of a stream network into in- 
teracting submodels provides an improved mathe- 
matical model of the entire physical system. A 
theorem is proved that establishes the necessary 
conditions for the existexce of a solution to the op- 
timal control problem asso. -~’ed with the manage- 
ment of the groundwater system. A sample 
problem is formulated in which the options of 
groundwater operations and surface water supply 
are conjunctively utilized to meet the water needs 
of several water users in a basin; the objective 
function is benefit maximization. The problem of 
optimal management is solved via decomposition 
and multilevel approach. (Bell-Cornell) 

W77-10845 


LINKED MODELS FOR MANAGING RIVER 
BASIN SALT BALANCE, 
peta Univ., Davis, Dept. of Civil Engineer- 


For primary biblio; raphic entry see Field 4A. 
W77-10849 
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TOXIC METALS IN GROUND WATER OF THE 
FRONT RANGE, COLORADO, 

Colorado School of Mines, Golden. Dept. of 
Chemistry; and Colorado School of Mines, Gol- 
den. Dept. of Geochemistry. 

For primary bibliographic entry see Field SA. 
W77-10853 


WATER RESOURCES DATA FOR NEW JER- 
SEY, WATER YEAR 1975. 
Geological Survey, Trenton, NJ. Water 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W77-10854 


WATER RESOURCES DATA FOR MISSOURI, 
WATER YEAR 1975. 

Geological Survey, Rolla, Mo. Water Resources 
Div. 

For primary bibliographic entry see Field 7C. 
W77-10855 


WATER RESOURCES DATA FOR VIRGINIA, 
WATER YEAR 1975. 

Geological Survey, Richmond, Va. Water 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W77-10856 


HYDROLOGIC MAPS AND DATA IN THE 
MIMBRES BASIN, NEW MEXICO. 

Geological Survey, Albuquerque, N.M. Water 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W77-10858 


SUMMARY STATEMENTS OF WATER 
RESOURCES INVESTIGATIONS 1976-77, 
Geological Survey, Tallahassee, Fla. Water 
Resources Div. 

For primary bibliographic entry see Field 9C. 
W77-10863 


GROUND-WATER CONDITIONS IN UTAH, 
SPRING OF 1977, 

Geological Survey, Salt Lake City, Utah. Water 
Resources Div. 

E. L. Bolke. 

Utah Department of Natural Resources, (Boise), 
Division of Water Resources, Cooperative In- 
vestigations Report No 16, 1977. 64 p, 37 fig, 2 tab, 
15 ref. 


Descriptors: *Groundwater resources, *Utah, 
*Irrigation, *Water levels, *Water wells, Available 
water, Hydrologic data, Aquifers, Pumping, 
Water yieid, Groundwater recharge, Surface- 
groundwater relationships, Precipita- 
tion(Atmospheric), Water level fluctuations, 
Maps, Graphical analysis. 


Changes in ground-water levels in Utah from the 
spring of 1976 to the spring of 1977 reflected the 
generally decreased availability of surface water 
and the increase in ground-water withdrawals. 
Water levels generally declined in most major 
ground-water basins in the State. The estimated 
total withdrawal of water from wells in Utah in 
1976 was about 860,000 acre-ft, which is about 
70,000 acre-ft more than in 1975 and 140,000 acre- 
ft greater than the average annual withdrawal dur- 
ing 1966-75. Both the increase over 1975 and the 
increase over the 10-year average were due 
primarily to increases in withdrawals for irrigation. 
Precipitation in 1976 was below average in most of 
Utah, especially during the latter part of the year. 
(Woodard-USGS) 

W77-10864 


INJECTION OF ACIDIC INDUSTRIAL WASTE 
INTO THE FLORIDAN AQUIFER NEAR BELLE 


Field 4— WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4B—Groundwater Management 


GLADE, FLORIDA: UPWARD MIGRATION 
AND GEOCHEMICAL INTERACTIONS 1973-75, 
Geological Survey, Tallahassee, Fla. Water 
Resources Div. 

For primary bibliographic entry see Field SB. 
W77-10870 


SALT-WATER ENCROACHMENT IN 
AQUIFERS NEAR THE HOUSTON SHIP CHAN- 
NEL, TEXAS, 
Geological Survey, 
Resources Div. 

For primary bibliographic entry see Field 5B. 
W77-10872 


Houston, Tex. Water 


GROUND-WATER DEPLETION, IN FEET, AL- 
LOWED IN A PART OF CURRY COUNTY, 
NEW MEXICO, BY U.S. INTERNAL REVENUE 
SERVICE FOR CALENDAR YEAR 1976, 
Geological Survey, Albuquerque, N. Mex. Water 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W77-10873 


GROUND-WATER DEPLETION, IN FEET, AL- 
LOWED IN CENTRAL (MAP LC-19) AND 
NORTHERN (LN-19) LEA COUNTY, NEW 
MEXICO, BY U.S. INTERNAL REVENUE SER- 
VICE FOR CALENDAR YEAR 1976, 

Geological Survey, Albuquerque, N. Mex. Water 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W77-10874 


GROUND-WATER DEPLETION, IN FEET, AL- 
LOWED IN PORTALES VALLEY, ROOSEVELT 
COUNTY, NEW MEXICO, BY U.S. INTERNAL 
REVENUE SERVICE FOR CALENDAR YEAR 
1976, 

Geological Survey, Albuquerque, N. Mex. Water 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W77-10875 


GROUND-WATER RESOURCES OF BENSON 
AND PIERCE COUNTIES, NORTH DAKOTA, 
Geological Survey, Bismarck, N. Dak. Water 
Resources Div. 

P. G. Randich. 

North Dakota State Water Commission, 
Bismarck, North Dakota County Ground-Water 
Studies 18--Part III, and North Dakota Geological 
Survey, Grand Forks, Bulletin 59--Part III, 1977. 
76 p, 41 fig, 3 plates, 2 tab, 62 ref. 


Descriptors: *Groundwater resources, *Aquifer 
characteristics, *Water yield, *Water quality, 
*Water utilization, Water supply, Hydrogeology, 
Water wells, Data collections, Maps, Water level 
fluctuations, Transmissivity, Storage coefficient. 
Identifiers: *Benson and Pierce Counties(N Dak). 


Ground water is obtainable in Benson and Pierce 
Counties, North Dakota, from aquifers in pregla- 
cial rocks of Cretaceous age and from aquifers in 
glacial drift of Pleistocene age. Aquifers in the 
preglacial rocks are more widely distributed, but 
those in the drift provide higher yields to wells and 
better quality water. Aquifers in the preglacial 
rocks occur in the Dakota Group and the Pierre 
and Fox Hills Formations. Only small quantities of 
water are generally obtainable from the Pierre and 
Fox Hills, although in places the Fox Hills may 
yield as much as 100 gpm to individual wells. 
Water from both aquifers is soft and contains high 
concentrations of sodium. Nine major aquifers 
were identified in the glacial-drift deposits. These 
are classified into buried-valley, buried-outwash, 
and surficial-outwash aquifers. The ifers con- 
tain a total of nearly 1.8 million acre-feet of availa- 
ble ground water. The largest and potentially most 
productive aquifer is the New Rockford, which 
underlies about 80 squares miles in southwestern 








Benson and Pierce Counties. The New Rockford 
aquifer is tapped by only a few small-capacity 
wells. It should yield as much as 1,500 gpm to 
properly constructed wells. The glacial-drift 
aquifers yield water that differs considerably in 
chemical quality, but the water is satisfactory for 
most uses. About 3.2 million gallons per day of 
ground water is pumped for municipal, domestic, 
and livestock uses in the two-county area. 
(Woodard-USGS) 

W77-10876 


FLOW ANALYSIS OF KARST SYSTEMS WITH 
WELL DEVELOPED UNDERGROUND CIRCU- 
LATION, 
Geological Survey, 
Resources Div. 

For primary bibliographic entry see Field 2F. 
W77-10878 


Tallahassee, Fla. Water 


THE POTENTIAL FOR GROWTH AND 
DEVELOPMENT IN TENNESSEE, 

Arkansas State Univ., State University. Dept. of 
Geography. 

For primary bibliographic entry see Field 6D. 
W77-10916 


HYDROGEOLOGIC CONSIDERATIONS IN 
LIQUID WASTE DISPOSAL, 

Wisconsin Univ., Madison. Dept. of Geology and 
Geophysics. 

For primary bibliographic entry see Field 5E. 
W77-10926 


STEADY STATE BI-LEVEL SUBSURFACE 
DRAINAGE THEORY FOR SOILS OF VARY- 
ING HYDRAULIC CONDUCTIVITY, 
Marathwada Agricultural Univ., Parbhani (India). 
Dept. of Agricultural Engineering. 

For primary bibliographic entry see Field 2F. 
W77-10961 


TWO-DIMENSIONAL SEARCHES FOR HIGH- 
YIELD WELL SITES, 

For primary bibliographic entry see Field 8B. 
W77-10967 


_MIGRATION OF LANDFILL LEACHATE 


THROUGH GLACIAL TILLS, 

Illinois State Geological Survey, Urbana. 
For primary bibliographic entry see Field SB. 
W77-10968 


INDUSTRIAL USE OF BRACKISH AND SALINE 
WATER IN THE HAIFA BAY AREA, 

Tahal Consulting Engineers Ltd., Tel-Aviv 
(Israel). Dept. of Coastal Plain. 

For primary bibliographic entry see Field 3C. 
W77-11077 


THE ARIZONA GROUNDWATER’ CON- 
TROVERSY AT MID-CENTURY, 

Montana State Univ., Bozeman. 

For primary bibliographic entry see Field 6E. 
W77-11102 


WATER QUALITY IN VICINITY OF FENTON 
HILL SITE, 1975, 

Los Alamos Scientific Lab., N. Mex. 

For primary bibliographic entry see Field 5A. 
W77-11129 


FLOW IN FRACTURED POROUS MEDIA, 
Princeton Univ., N.J. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 2F. 
W77-11213 
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VISCOELASTIC AQUIFER MODEL APPLIED 
TO SUBSIDENCE DUE TO PUMPING. 

Cornell Univ., Ithaca. N.Y. School of Civil and 
Environmental Engineering 

For primary bibliographic entry see Field 2F. 
W77-11217 


NUMERICAL MODEL FOR SATURATED-UN- 
SATURATED FLOW IN' DEFORMABLE 
POROUS MEDIA, 1. THEORY, 

California Univ., Berkeley. Lawrence Berkeley 
Lab.; and California Univ., Berkeley. Dept. of 
Mineral Sciences and Mineral Engineering. 

For primary bibliographic entry see Field 2F. 
W77-11223 


WATER RESOURCES DATA FOR MAINE, 
WATER YEAR 1975. 
Geological Survey, 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W77-11371 


Augusta, Maine. Water 


WATER RESOURCES DATA FOR COLORADO, 
WATER YEAR 1975--VOLUME 2. COLORADO 
RIVER BASIN. 
Geological Survey, 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W77-11372 


Lakewood, Colo. Water 


WATER RESOURCES DATA FOR MARYLAND 
AND DELAWARE, WATER YEAR 1975. 
Geological Survey, Towson, Md. 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W77-11373 


Water 


WATER RESOURCES DATA FOR KANSAS, 
WATER YEAR 1976. 
Geological Survey, 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W77-11374 


Lawrence, Kans. Water 


FLOWING WELLS IN MICHIGAN 1974, 
Geological Survey, Lansing, Mich. Water 
Resources Div. 

W. B. Allen. 

Michigan Geological Survey, Lansing, Water In- 
formation Series Report 2, 1977. 27 p, 5 fig, 2 
plates, 9 tab, 16 ref. 


Descriptors: *Artesian wells, *Michigan, 
*Aquifers, *Well data, *Water yield, Artesian 
heads, Hydrogeology, Glacial drift, Bedrock, Data 
collections, Maps. 

Identifiers: *Flowing wells(Mich). 


Flowing wells yielding fresh water occur in both 
the glacial drift and the bedrock in Michigan. Most 
known flowing wells are in the Lower Peninsula 
because the greater population in that part of the 
State has led to more frequent drilling. A com- 
parison of flowing-well areas in 1900 with those in 
1970 shows a probable decline in head in the gla- 
cial drift and the Marshall and Saginaw bedrock 
formations in the central and southern parts of the 
Lower Peninsula. Wells having the greatest re- 
ported flows are the Marshall and Saginaw Forma- 
tions; wells having the greatest heads are from the 
Cambrian, Ordovician, and Silurian rock units. 
Flowing wells in Michigan are largely used for 
domestic water supplies, although a few are used 
for municipal and industrial supplies. In general, 
water from most flowing wells is suitable for 
domestic use; however, high iron, chloride, and 
hardness impair water quaity at some locations. 
(Woodard-USGS) 

W77-11375 











a< Sr 


Om 


ne 


ata 


BREFRSETEIT RP SR SESE 








POTENTIOMETRIC SURFACE OF FLORIDAN 
AQUIFER MAY 1975, AND CHANGE OF 
POTENTIOMETRIC SURFACE 1969 TO 1975, 
so 


Geological Survey, Tampa, Fla. Water Resources 


Div. 
For ‘primary bibliographic entry see Field 7C. 
W77-11376 


POTENTIOMETRIC SURFACE OF THE 
FLORIDAN AQUIFER IN THE NORTHWEST 
FLORIDA WATER MANAGEMENT DISTRICT, 
Geological Servey, Tallahassee, Fla. Water 


For primary bibliographic entry see Field 7C. 
W77-11377 


FRESH GROUND WATER STORED IN 
AQUIFERS UNDER THE CONTINENTAL 
SHELF: IMPLICATIONS FROM A DEEP TEST, 
NANTUCKET ISLAND, MASSACHUSETTS, 
Geological Survey, Reston, Va. Water Resources 
see ; and Geological Survey, Reston, Va. Geolog- 
ic Div. 

For primary bibliographic entry see Field 2F. 
W77-11378 


EFFECTS ON GROUND-WATER QUALITY 
FROM IRRIGATING PASTURE WITH 
SEWAGE EFFLUENT NEAR’ LAKELAND, 
FLORIDA, 

Geological Survey, Tallahassee, 
Resources Div. 

For primary bibliographic entry see Field 5B. 
W77-11381 


Fla. Water 


SHALLOW AQUIFERS RELATIVE TO SUR- 
FACE WATER, LOWER NORTH PLATTE 
RIVER VALLEY, WYOMING, 

National Park Service, Atlanta, Ga. Southeast Re- 
gional Office. 

R. Herrmann. 

Water Resources Bulletin, Vol 12, No 2, p 371- 
380, April 1976. 6 fig, 1 tab, 5 ref. 


Descriptors: Grounwater, *Wyoming, *Aquifers, 
Irrigation, Irrigation effects, Pumping, Pumping 
plants, Model studies, Numerical analysis, 
*Groundwater recharge, Water resource, Alluvial 
aquifer. 

Identifiers: *Platte River Valley(Wyo). 


The occurrence of ground water in the lower 
North Platte Valley, Goshen County, Wyoming, 
was studied to determine safe yield within the allu- 
vial aquifer under varying discharge and recharge 
conditions. The alluvium of the North Platte is ex- 
tensively developed for irrigation purposes and the 
effects of large-scale pumpage are of major con- 
cer. Actual withdrawals are estimated to by 
46,000 acre-feet. Should pumping reach potentially 
higher levels an overdraft is expected. Effect of 
ground water withdrawals are established from 
projections of the flow regime within the alluvial 
aquifer. A time dependent, numerical model was 
employed to predict aquifer response to increased 
withdrawals. The results suggest that more effi- 
cient use of surface waters and/or increased use of 
ground water will reduce the annual subsurface 
return flow to the North Platte River and its tribu- 
taries by an amount equal to the reduced ground 
water increment. Alternatives are available for 
management of the lower North Platte alluvial 
aquifer. The preferred course is to correlate sur- 
face and subsurface water rights, in light of con- 
venience, economics, and best means of storage 
for maximum utilization of the single water 
resource. (Skogerboe-Colorado State) 

W77-11402 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 
Effects On Water Of Man‘s Non-Water Activities—Group 4C 


GROUND WATER SYSTEM EVALUATION 
FOR WADI NISAH-SAUDI ARABIA, 

Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

M. J. Abdulrazzak. 

Master of Science thesis, 1976. 114 p, 25 fig, 11 
tab, 18 ref, 3 append. 


Descriptors: *Aquifer management, *Water 
management(Applied), *Groundwater resources, 
*Computer models, *Water demand, Ground- 
water, Sandstones, Sand aquifers, Model studies, 
Water resources, Water supply, Aquifers, Un- 
derground storage, Arid lands, Recharge, Water 
sources, Saline water intrusion, Mathematical 
models, Hydrology, Hydrogeology, Wells. 
Identifiers: Wadi Nisah(Saudi Arabia). 


The Wadi Nisah aquifer in Saudi Arabia is evalu- 
ated using a groundwater model to assess water 
development potential and as a tool of future 
management of the system. A relatively simple 
model was selected and its reliability evaluated. 
The feasibility of utilizing additional groundwater 
supplies from Wadi Nisah to meet the Riyadh, 
Saudi Arabia water demands is also evaluated. The 
geology, hydrogeology, regional climate and 
hydrology of the area are discussed. Practical ap- 
plication of the model, conclusions, and recom- 
mendations are presented. The study shows that 
the Pickett groundwater model can be applied to 
the development and management of the Wadi 
Nisah aquifer. It is also shown that the Biyadh in 
Wadi Nisah is suitable for large-scale development 
of groundwater and is capable of satisfying part of 
yh water demand for the city of Riyadh. (Jamail- 


ma) 
wrn 11426 


ION ACTIVITY PRODUCTS OF CALCIUM 
CARBONATE IN WATERS BELOW THE ROOT 
ZONE. 


Agricultural Research Service, Riverside, Calif. 
Salinity Lab. 

For primary bibliographic entry see Field 2K. 
W77-11438 


THE CLASS ONE EQUIVALENCY FOR CER- 
TAIN RECLAMATION PROJECTS (HEARINGS 
ON H.R. 13101, WHICH PROVIDES FOR CON- 
SIDERATION OF THE COMPARATIVE 
PRODUCTION POTENTIAL OF IRRIGABLE 
LANDS IN DETERMINING NONEXCESS ACRE- 
AGE UNDER FEDERAL RECLAMATION 
LAWS). 

Hearings--Subcommittee on Water and Power 
Resources, Committee on Interior and Insular Af- 
fairs, U.S. H. Rep., July 19-20, 1976, Serial No. 94- 
77. 137 p. 


Descriptors: *Federal reclamation law, *Water 
management(Applied), *Irrigation, *Land classifi- 
cation, Reclamation states, Federal government, 
Administrative agencies, Legislation, Irrigation 
districts, Irrigation effects, Irrigation water, Ir- 
rigation programs, Land development, Water dis- 
tribution(Applied), Crop production, Crop 
response, i land, Agriculture, Acreage, 
Farms. 


The house bill considered would authorize the 
Secretary of Interior to establish acreage entitle- 
ments for land holdings eligible to receive project 
water from federal reclamation projects at a level 
equivalent to 160 acres of class 1 lands for lands of 
less productive potential than class 1 lands. The 
equivalency concept would be applied only to pro- 
jects in acres where the average frost-free growing 
season would not exceed 180 days. The equivalncy 
concept is based on the fact that within any given 
reclamation project area there is usually an ap- 
preciable range in the farming quality of the lands 
that compose the irrigable area. The House Sub- 
committee on Water and Power Resources com- 
menced the hearings with a statement.strongly in 
favor of the proposed legislation. The Secretary of 
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the Interior was strongly opposed to its passage 
prior to analysis of the impacts on existing irriga- 
tion districts. Testimony heard includes state- 
ments from members of Congress from Wyoming, 
Montana and California, managers of various ir- 
rigation districts in the western states, and the ex- 
ecutive director of the National Water Resources 
Association. The Department of the Interior also 
submitted a report on the bill. (Sloan-Florida) 
W77-11446 


4C. Effects On Water Of 
Man’s Non-Water 
Activities 


INDEX OF LAKE BASIN LAND USE FOR LAND 
USE PLANNING PURPOSES, 

Vermont Agricultural Experiment Station. 

For primary bibliographic entry see Field 5G. 
W77-10852 


REDWOOD NATIONAL PARK STUDIES, DATA 
RELEASE NUMBER 2, REDWOOD CREEK, 
HUMBOLDT COUNTY, AND MILL CREEK, 
DEL NORTE COUNTY, CALIFORNIA, APRIL 
11, 1974-SEPTEMBER 30, 1975, 

Geological Survey, Menlo Park, Calif. Water 
Resources Div. 

R. T. Iwatsubo, K. M. Nolan, D. R, Harden, and 
G. D. Glysson. 

Open-file report 76-678, December 1976. 247 p, 6 
fig, 24 tab, 70 ref. 


Descriptors: *Hydrologic data, *Streams, 
*Biological properties, *Chemical properties, 
*Physical properties, Environmental effects, Road 
construction, Lumbering, Ecosystems, Water 
quality, Sediments, National parks, *California. 
Identifiers: *Redwood National Park(Calif), 
Redwood Creek, Mill Creek. 


An interdisciplinary study has been undertaken in 
Redwood National Park, Calif., to describe parts 
of the ecosystems and recent changes in the inten- 
sity of erosion and sedimentation, define 
processes that may alter the natural ecosystems, 
and assess the impact of recent road construction 
and timber harvest. This report is the second of a 
series that will present data collected in this study. 
Stream-discharge and water-quality data were col- 
lected at 53 sampling stations in the Redwood 
Creek and Mill Creek drainage basins. Measure- 
ments included the following variables: Stream 
stage and discharge; turbidity; sediment; onsite 
water-quality determinations of temperature, pH, 
total alkalinity, specific conductance, and dis- 
solved-oxxygen concentration; chemical analyses 
of water samples for major dissolved solids, 
selected trace elements, nitrogen, phosphorus, 
and organic carbon; chemical analyses of bottom 
sediment for organic carbon and pesticides; bac- 
teria; benthic invertebrates; fish; periphyton; 
phytoplankton; and seston. Additional data in- 
clude changes in geometry at 10 stream-channel 
cross sections along Mill Creek and the distribu- 
tion of erosional landforms in the Mill Creek 
drainage basin; quantity and chemical composition 
of rainwater; and the intragravel-streambed condi- 
tion at selected stations in the Redwood Creek 
drainage basin. (Woodard-USGS) 

W77-10857 


IMPACT OF THE MARSH BUGGY ON THE 
WETLANDS, 
Nicholls State Univ., Thibodaux, La. Dept. of 
Earth Science 


R. A. Detro. 

In: Time-Stressed Coastal Environments: Assess- 
ment and Future Action, Proceedings of 2nd An- 
nual Conference of The Coastal Society, held New 
oo LA, November 17-20, 1976. p 223-231, 29 
ref. 





Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 
Group 4C—Effects On Water Of Man’s Non-Water Activities 


*Resources development, 
*Environmental effects, *Wetlands, 
*Ecosystems, Salinity, Saline water intrusion, 
Water pollution effects, Coasts, Baseline studies, 
Marshes. 

Identifiers: *Outer Continental Shelf, Marsh 
buggy, Hydrocarbon exploration. 


Descriptors: 


The marsh buggy is the vehicle which opened ‘the 
wetlands frontier’ to hydrocarbon exploration. It 
transported men and equipment on all wetland sur- 
faces with ease. As man sought to apply manage- 
ment techniques to production of marsh 
resources, he became aware of the harmful en- 
vironmental effects of the buggy. Trappers first 
noticed damage to their ‘sets’ and muskrat and 
nutria nests. They also recognized land loss and 
vegetation changes from deeply incised wheeled 
buggy tracks. Where turf became exposed or 
broken open water areas increased and salinity 
changes occurred. The tracked buggy wrought 
fewer changes yet it brings about breaks in natural 
barriers. Tidal scouring within tracks accelerates 
salt water intrusion and changes in vegetation 
regimes. Water-control structures partly alleviate 
these problems. (See also W77-11022) (Sinha- 
OEIS) 

W77-11035 


ENVIRONMENTAL IMPLICATIONS OF MAN- 
MADE LINEAR ELEMENTS IN COASTAL 
WETLANDS 


Coastal Environments, Inc., Baton Rouge, La. 
For primary bibliographic entry see Field 6G. 
W77-11044 


ARID LANDS OF SUB-SAHARAN AFRICA: AP- 
PENDICES TO THE STAFF FINAL REPORT. 
National Research Council Washington, D.C. Ad- 
visory Panel on Arid Lands of Sub-Saharan 
Africa. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-245 595, 
Price codes: A13 in paper copy, AO1 in microfiche. 
Report to Agency International Development, 
Washington, D.C. 1975. 277 p, 4 fig, 9 tab, 228 ref, 
11 append. 


Descriptors: *Africa, *Arid lands, *Long-term 
planning, *Conferences, Communication, Trans- 
portation, Dry farming, Range management, Crop 
production, Livestock, Human _ population, 
Droughts, Decision making, Economics, Social 


aspects. 
Identifiers: *Sahel. 


This report includes details of the Conference on 
International Development Problems in the Sahel 
which was in Bellagio, Italy, October 24-29, 1974. 
A number of proposals for development and aid to 
the nations of the Sahel are discussed; areas of 
concern include communication, transportation, 
dryland and irrigated crop production, livestock 
and range production, technological and industrial 
development, and general planning matters. Infor- 
mation is presented on weather and climate in the 
Sahel, environmental problems of the least- 
developed countries in the region, and food and 
livestock production. Changes described are 
mostly due to fluctuating climatic conditions, 

ulation growth and migration. There is a 
definite limit to the carrying capacity of the Sahel; 
excessive stocking rates have compounded the im- 
pacts of drought. Policy decisions made el- 
sewhere, especially those by major developed 
economics, will have the greatest effect on 
development within the region. (Jahns-Arizona) 
W77-11122 


SURFACE-WATER QUALITY IN THE YAMPA 
RIVER BASIN, COLORADO AND WYOMING-- 
AN AREA OF ACCELERATED COAL 
DEVELOPMENT, 

Geological Survey, Lakewood, Colo. Water 
Resources Div. 

For primary bibliographic entry see Field 5B. 


W77-11366 


FACTORS INFLUENCING NATURAL WATER 
QUALITY AND CHANGES RESULTING FROM 
LAND-USE PRACTICES, 

New Mexico Univ., Albuquerque. Dept. of Biolo- 


gy- 
For primary bibliographic entry see Field 5C. 
W77-11425 


4D. Watershed Protection 


DETERMINATION OF SEDIMENT YIELD BY 
TRANSFERRING RAINFALL DATA, 

Arizona Univ., Tucson. Dept. of Systems and In- 
dustrial Engineering. 

For primary bibliographic entry see Field 2J. 
W77-10804 


A CATCHMENT SIMULATION MODEL 
DEVELOPED FOR URBAN AND URBANISING 
CATCHMENTS WITH PARTICULAR 
REFERENCE TO THE USE OF AUTOMATIC 
OPTIMIZATION TECHNIQUES, 

Anglian Water Authority(England). 

For primary bibliographic entry see Field 2E. 
W77-10823 


REDWOOD NATIONAL PARK STUDIES, DATA 
RELEASE NUMB 2, REDWOOD CREEK, 
HUMBOLDT COUNTY, AND MILL CREEK, 
DEL NORTE COUNTY, CALIFORNIA, APRIL 
11, 1974-SEPTEMBER 3), 1975, 

Geological Survey, Menlo Park, Calif. Water 
Resources Div. 

For primary bibliographic entry see Field 4C. 
W77-10857 


WATER MANAGEMENT FOR SHORELINE 
EROSION CONTROL ON THE CHIPPEWA 
FLOWAGE, 
Wisconsin Univ., 
Resources Unit. 

S. H. Born, and P. A. Stephenson. 

Journal of Soil and Water Conservation, March- 
April 1973. p 83-86, 5 fig, 6 ref. 


Madison. Environmental 


Descriptors: *Water management(Applied), 
*Drawdown, *Erosion, *Erosion control, *Shore 
erosion, *Bank protection, *Lakes, *Reservoirs, 
*Water levels, *Water level fluctuations, 
Fae Impoundments, Environmental con- 
tro] 


Identifiers: *Chippewa Flowage(WD), Environ- 
mental decision-making. 


The study reported in this paper was undertaken 
because the Federal Power Commission license 
for the Chippewa Flowage, a 17,000 acre impound- 
ment in northwest Wisconsin, had expired after 50 
years. Environmentalists, among others, opposed 
relicensing because of alleged environmental 
damage, one aspect of which was severe shoreland 
erosion, possible caused by water level fluctua- 
tions. Available data, along with limited field and 
laboratory investigations, were used as an alterna- 
tive to more lengthy study techniques to derive 
one aspect of an environmental impact statement. 
The physical conditions and erosional con- 
sequences of alternative water management poli- 
cies for the Chippewa Flowage, were studied. 
Several water management considerations are 
presented: lowering summer water levels may re- 
tard but not eliminate erosion from waves; winter 
drawdown would minimize ice-related shoreline 
erosion, but would expose the littoral zone to ru- 
noff and direct rainfall in the spring; frequent and 
rapid changes in water level can cause excessive 
pore-water pressures in certain sediments. The re- 
port concludes that erosion in the Chippewa 
Flowage was not the result of fluctuating water 
levels but was the consequence of im 
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water in an area with substantial topographic re- 
lief. A realistic erosion prevention policy would be 
a 3-4 foot winter drawdown which should be raised 
before the height of spring runoff. (Gentry-NC) 
W77-10925 


NONUNIFORM FLOW IN AGGRADING CHAN- 
NELS, 

Punjab Agricultural Univ., Ludhiana (India). Dept. 
of Civil Engineering. 

For primary bibliographic entry see Field 8B. 
W77-10963 


U.B.C. WATERSHED MODEL, 

British Columbia Univ., Vancouver. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 2A. 
W77-10969 


EROSION DEFENSE STRUCTURES ON THE 
PUGET SOUND SHORELINE, 

Western Washington State Coll., Bellingham. 
Dept. of Geography and Regional Planning. 

T. A. Terich. 

In: Time-Stressed Coastal Environments: Assess- 
ment and Future Action, Proceedings of 2nd An- 
nual Conference of The Coastal Society, held New 
Orleans, LA, November 17-20, 1976. p 249-254, 6 
fig. 


Descriptors: *Beach erosion, *Shore protection, 
Estuarine environment, *Washington, Baseline 
studies, Resource development. 

Identifiers: *Outer Continental Shelf, *Puget 
Sound(Wash). 


Localized beach erosion forces individual proper- 
ty owners around the Puget Sound shoreline to 
construct erosion defense structures. Little infor- 
mation or help is available to assist their needs. 
This results in an array of erosion defense installa- 
tions that often fail and mar the natural beauty of 
the beach. (Sce also W77-11022) (Sinha-OEIS) 
W77-11038 


HUMAN INDUCED STRESS ON THE CAUCA- 
SIAN COAST OF THE BLACK SEA, 

Illinois Univ. at Urbana-Champaign. Dept. of 
pgs phy; and Akademiya Nauk Gruzinskoi 
c.S. Jdonaibibti. and V. P. Zenkovich. 

In: Time-Stressed Coastal Environments: Pies 
ment and Future Action, Proceedings of 2nd An- 
nual Conference of The Coastal Society, held New 
Orleans, LA, November 17-20, 1976. p 260-268, 2 
fig, 9 ref. 


Descriptors: *Resources development, 
*Environmental effects, *Recreation, Erosion, 
Coasts. 

Identifiers: *Outer Continental Shelf, *Black Sea, 
Stressed environments, Coastal zone. 


Human induced stress on the Caucasian section of 
the Black Sea Coast results from exploitative as 
well as remedial actions. Under natural conditions 
the interplay of climate, hinterland topography 
and shore zone morphology appears to have been 
capable of maintaining a well-developed shingle 
beach. Serious anthropogenic interference to the 
general beach system commenced some 40 years 
ago. Recreational facilities were constructed on an 
increasingly large scale. Gravel was removed from 
the beach for construction purposes, moles were 
built for harbors and dams were constructed on 
the rivers leading to the shore. Much of the sub- 
sequent remedial work intensified rather than al- 
leviated the problem. This paper describes the 
physical setting of the coast, paying attention to its 
vulnerabilities, analyzes the human induced stress 
and the subsequent corrective measures, and at- 
tempts to evaluate the future success of those 
measures. (See also W77-11022) (Sinha-OEIS) 
W77-11040 
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SHORELINE PROTECTION IN JAPAN, 

Louisiana State Univ., Baton — 9 Dept. of 
hy and Anthropology Louisiana 

State Univ., Baton Rouge. Coastal Studies Inst. 

H. J. Walker. 

In: Time-Stressed Coastal Environments: Assess- 

ment and Future Action, Proceedings of Second 

Annual Conference of The Coastal Society, held 

New Orleans, LA, November 17-20, 1976. p 269- 

278, 5 fig, 9 ref. 


Descriptors: *Shore protection, *Coastal struc- 
tures, Erosion, Coasts. 

Identifiers: *Outer Continental Shelf, *Japan, 
Stressed environments, Visual stress. 


New types of structures are continually being 
developed in Japan. One of the most recent addi- 
tions is what has been labeled the ‘Igloo.’ It is a 
wave dissipating wall in which vertical moving 
waves are converted into horizontal waves by 
curved vertical plates within the structure. In 1975, 
Igloos were constructed along 4 separate coasts in 
Japan and to date have proven very effective. 
Also, according to the company, they are ‘in har- 
mony with the environment,’ a claim one could 
hardly make for tetrapods. If such ‘environmental 
blending’ proves acceptable to the public, one of 
the stresses which has received additional atten- 
tion in recent years, the visual stress, will be les- 
po or (See also W77-11022) (Sinha-OEIS) 


NEW SOIL IMPLEMENT MAKES A GOOD IM- 
PRESSION, 

Agricultural Research Service, Tucson, Ariz. 
Southwest Watershed Research Center. 

For primary bibliographic entry see Field 3F. 
W77-11096 


FLOOD DISCHARGES OF RIVERS DRAINING 
ACROSS PLAINS TO OCEANS USING THE 
SARTHE AND THE MAYENNE (IN WESTERN 
FRANCE) AS EXAMPLES (CONTRIBUTION TO 
THE METHODOLOGY OF FLOOD FLOWS BY 
AN EXTENSION OF THE GRADEX METHOD), 
(LES DEBITS DE CRUE DES RIVIERES DES 
PLAINES OCEANIQUES A TRAVERS 
L’EXEMPLE DE LA SARTHE ET DE LA 
MAYENNE (FRANCE DE L’OUEST) 
(CONTRIBUTION A LA METHODOLOGIE DES 
DEBITS DE CRUE PAR UN _ ESSAI 
D’EXTENSION DE LA METHODE DU 
GRADEX), 

Tours Univ. (France). 

For primary bibliographic entry see Field 2A. 
W77-11205 


HYDROLOGY OF SMALL WATERSHEDS IN 
WISCONSIN’S DRIFTLESS AREA, 

North Central Forest Experiment Station, La 
Crosse, Wis 

For primary ‘bibliographic entry see Field 2A. 
W77-11209 


ASSESSING THE ACCURACY OF SUSPENDED 
SEDIMENT RATING CURVES FOR A SMALL 


BASIN, 

Exeter Univ. (England). Dept. of Geography. 
For primary bibliographic entry see Field 2J. 
W77-11210 


ISOCHRONES OF TRAVEL TIME AND DIS- 
TRIBUTION OF FLOOD STORAGE FROM A 
TRACER STUDY ON A SMALL WATERSHED, 
New South Wales Univ., Kensington (Australia). 
School of Civil Engineering. 
DF spread bibliographic entry see Field 2A. 
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REGIONALIZED DROUGHT FLOW HYDRO- 
GRAPHS FROM A MATURE GLACIATED 
PLATEAU, 

Cornell Univ., Ithaca, N. Y. School of Civil and 
Environmental Engineering. 

For primary bibliographic entry see Field 2E. 
W77-11221 


THE CEQUEAU MODEL: DESCRIPTION AND 
EXAMPLES OF ITS USE IN PROBLEMS RE- 
LATED TO WATER RESOURCE MANAGE- 


National Inst. of Scientific Research, Quebec. 
For primary bibliographic entry see Field 2A. 
W77-11239 


5. WATER QUALITY 
MANAGEMENT AND 
PROTECTION 


5A. Identification Of Pollutants 


TOXIC METALS IN GROUND WATER OF THE 
FRONT RANGE, COLORADO, 

Colorado School of Mines, Golden. Dept. of 
Chemistry; and Colorado School of Mines, Gol- 
den. Dept. of Geochemistry. 

R. W. Klusman, and K. W. Edwards. 

Ground Water, Vol 15, No 2, p 160-169, March- 
April 1977. 6 fig, 7 tab, 14 ref. OWRT A-023- 
COLO(). 14-31-0001-4006, and 14-31-0001-5006. 


Descriptors: *Heavy metals, *Groundwater, 
*Colorado, Trace elements, Water quality, Cadmi- 
um, Copper, Iron, Lead, Manganese, Mercury, 
Zinc, Hydrogen ion concentration, Oxidation- 
reduction potential, Specific conductivity, Dis- 
tribution, Mineralogy, Plumbing, Water pollution, 
Geochemistry, Geologic control, On-site in- 
vestigations, Sampling, Statistical methods. 

Identifiers: *Front Range, Arsenic, Silver. 


A study of toxic trace metal distribution in ground- 
waters of the Front Range mineral belt, Colorado, 
and adjacent areas was performed in order to 
determine the relationship of water quality to 
mineralization and to determine the of 
potential health effects. A total of 149 samples was 
collected and analyzed for arsenic, cadmium, 

copper, iron, lead, manganese, mercury, silver, 

and zinc. Field determinations of pH, Eh, and 
specific conductance were also made. The trace 
element data exhibited a lognormal distribution 
and were described utilizing the geometric mean 
and geometric deviation. Four populations were 
recognized in the sampies: (1) samples in the 
mineral belt with plumbing contamination; (2) 
samples in the mineral belt without plumbing con- 
tamination; (3) samples outside the mineral belt 
with plumbing contamination; and (4) samples out- 
side the mineral belt without plumbing contamina- 

tion. Differences in these populations for several 
elements were observed utilizing the t test. 
Groundwaters in the mineral belt are estimated to 
exceed the U.S. Public Health Service limit in 14% 
of the samples for Cd, 1% for Cu, 51% for Fe, big 
for Mn, 2% for Hg, and 9% for Zn. 

outside the mineral belt have similar probability of 
exceeding the limit for Hg and lesser probabilities 
for all other elements. (Visocky-ISWS) 

W77-10853 


WATER RESOURCES DATA FOR NEW JER- 
SEY, WATER YEAR 1975. 
Trenton, NJ. Water 
For primary bibliographic entry see Field 7C. 
W77-10854 


WATER RESOURCES DATA FOR MISSOURI, 

WATER YEAR 1975. 

ea Survey, Rolla, Mo. Water, Resources 
Vv. 


For primary bibliographic entry see Field 7C. 
W77-10855 


WATER RESOURCES DATA FOR VIRGINIA, 
WATER YEAR 1975. 

Geological Survey, Richmond, Va. Water 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W77-10856 


HYDROLOGIC MAPS AND DATA IN THE 
MIMBRES BASIN, NEW MEXICO, 

Geological Survey, Albuquerque, N.M. Water 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W77-10858 


ANALYSES OF WATER, CORE MATERIAL, 
AND ELUTRIATE SAMPLES COLLECTED 
NEAR BURAS, LOUISIANA (NEW ORLEANS 
TO VENICE, LOUISIANA, HURRICANE PRO- 
TECTION PROJECT), 

Geological Survey, Baton Rouge, La. Water 
Resources Div. 

For primary bibliographic entry see Field 8G. 
W77-10865 


EFFECTS OF PHREATOPHYTE REMOVAL ON 


STATISTICAL ANALYSIS, 

Geological Survey, Phoenix, Ariz. Water 
Resources Div. 

R. L. Laney, and H. W. Hjalmarson. 

Available from Supt. of Documents, GPO, 
Washington, D.C. 20402, price $3.00. Professional 
Paper 655-M, 1977. 23 p, 8 fig, 2 plates, 7 tab, 16 
ref. 


Descriptors: *Pollutant identification, *Water 
quality, Effects, *Brush control, *Phreatophytes, 
Chemical properties, Dissolved ‘solids, * Arizona, 
Flood plains, Groundwater, Streams, Inflow, 
Bicarbonates, Calcium, Chlorides, Hard- 
ness(Water), Sodium, Evapotranspiration, 
Streamflow, Tamarisk, Soil moisture. 

Identifiers: Gila River(Ariz). 


Water quality was measured during the period 
June 1964 to June 1972 from four major hydrologic 
sources of a 15-mile reach of the Gila River 
Phreatophyte Project study area in southeastern 
Arizona. The sources include the Gila River, tribu- 
taries to the Gila river, alluvial deposits which sup- 
port phreatophyte growth on the flood plain, and 
basin fill deposits which underlie the alluvial 
deposits. Chemical composition of the water in the 
area ranged frm the sodium-chloride type in the 
Gila River to calcium-bicarbonate and sodium- 
bicarbonate in the basin fill deposits. Dissolved 
solids of each hydrologic source varied both tem- 
porall and spacially, with minimum concentrations 
of 200 mg/liter measured in the basin fill and max- 
imum concentration of 19,000 mg/liter measured in 
the unsaturated zone of the alluvial deposits. Con- 
centrations were minimal during high streamflow 
and maximum during prolonged periods of low 
streamflow. The effects of the phreatophyte 
removal on the specific conductance of water in 
the alluvial deposits analyzed, using three statisti- 
cal tests, indicate that the removal of 
phreatophytes did not significantly affect the 


specific conductance of water in the alluvial 
deposits. (Woodard-USGS) 
W77-10868 


USE OF AN AIRBORNE FRAUNHOFER LINE 
DISCRIMINATOR FOR THE DETECTION OF 
SOLAR STIMULATED LUMINESCENCE, 


Geological opps Flagstaff, Ariz. Water 
Resources Div.; Survey, Reston, 
Va. Water "teen Div. 


For primary bibliographic entry see Field 2K. 
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W77-10869 


GROUND-WATER RESOURCES OF BENSON 
AND PIERCE COUNTIES, NORTH DAKOTA, 
Geological Survey, Bismarck, N. Dak. Water 
Resources Div. 

For primary bibliographic entry see Field 4B. 
W77-10876 


REDESIGN, FABRICATION AND TEST OF A 
1000-GPM HIGH SEAS OIL RECOVERY 
SYSTEM AND DESIGN ONLY OF A 500-GPM 
HIGH SEAS OIL RECOVERY SYSTEM, 

Ocean Systems, Inc., Reston, Va. 

For primary bibliographic entry see Field 5G. 
W77-10879 


EVALUATION OF A PASSIVE MICROWAVE 
TECHNIQUE FOR THE MEASUREMENT OF 
OIL FILM THICKNESS IN A TEST TANK EN- 
VIRONMENT, 

Naval Research Lab., Washington, D.C. Ad- 
vanced Space Sensing Applications Branch. 

J. P. Hollinger, and J. E. Kenney. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as ADA-026 
829, Price codes: A04 in paper copy, A0Ol in 
microfiche. NRL Memorandum Report 3308, 
April 1976. 54 p, 21 fig, 2 ref. 


Descriptors: *Pollutant identification, *Water pol- 
lution control, *Oil spills, *Remote sensing, 
*Instrumentation, Measurement, Baseline studies, 
Oil pollution. 

Identifiers: *Outer Continental Shelf, *Passive 
microwave radiometry, Oil film thickness, 
Resources management. 


A multifrequency passive microwave technique 
for the measurement of oil film thickness in a test 
tank environment was investigated. The objective 
was to develop this technique for application to 
the quantization of performance data in oil 
cleanup and containment device evaluation tests. 
Measurements were made at 22.2 and 31.4 GHz 
using the U.S. Environmental Protection Agency’s 
Oil and Hazardous Materials Simulated Environ- 
mental Test Tank (OHMSETT) of oil films with an 
average thickness ranging from 0.4 to 4.1 mm. The 
experimental approach consisted of three parts: 
(1) calibration measurements, (2) smooth water 
tests and (3) rough water tests. The test tank, 
microwave instrumentation and experimental 
setup are described first, then the calibration, 
smooth and rough water measurements are 
discussed. Conclusions and recommendations are 
eens men (Sinha-OEIS) 


INVESTIGATION OF THE BEHAVIOR OF 
TRACE ELEMENTS IN OCEAN WATER BY 
THE DESORPTION METHOD, 

For primary bibliographic entry see Field 5B. 
W77-10889 


REMOTE SENSING STUDY OF ELECTRIC 
GENERATING STATION THERMAL 
DISCHARGES TO BARNEGAT BAY AND 
GREAT EGG HARBOR, NEW JERSEY. 
Environmental Protection Agency, Denver, Colo. 
National Field Investigations Center. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-257 333, 
Price codes: AO5 in paper copy, AOI in microfiche. 
EPA Office of Enforcement, Report No. EPA- 
i i age September 1973. 84 p, 15 fig, 3 tab, 
10 ref. 


Descriptors: *Remote sensing, *Electric power- 
plants, *Heated water, *Water quality, 
*Monitoring, Baseline studies, Thermal pollution, 
*New Jersey, Bays, Harbors 


Identifiers: *Outer Continental Shelf, Environ- 
mental impact, Thermal discharges, Barnegat 
Bay(NJ), Great Egg Harbor(NJ). 


An aerial remote sensing study of thermal 
discharges to New Jersey coasta! waters from two 
large thermal-electric generating stations was con- 
ducted on 13 July 1973. The study encompassed 
the Great Egg Harbor Bay and the central portion 
of Barnegat Bay. Thermal discharges evaluated 
were from the Oyster Creek Nuclear Generating 
Station. This study has shown that remote sensing 
techniques could be implemented into a com- 
pliance monitoring program to quickly and cost ef- 
fectively ascertain the real time behavior of ther- 
mal discharges and the resultant thermal plumes. 
A procedure could readily be developed to apply 
the aerial thermal data to each discharge to docu- 
ment compliance or noncompliance with water 
quality standards and to evaluate the effectiveness 
o — effluent (thermal) guidelines. (Sinha- 
EIS) 


W77-10892 


PESTICIDE RESIDUE ANALYSIS OF STORM- 
DRAIN WATERS, 1975, 

California Univ., Livermore. Lawrence Liver- 
more Lab. 

T. M. Distler, and C. M. Wong. 

Available from the National Technical ition 
tion Service, Springfield, VA 22161 as UCID- 
17079, Price codes: AO2 in paper copy, A0O1 in 
microfiche. Report UCID-17079, March, 1976. 8 p, 
4 tab, 4 ref. 


Descriptors: *Monitoring, *Pesticides, Insecti- 
cides, California, Methodology, Chemical analy- 
sis, *Laboratory tests, Runoff, Soil analysis, 
Water quality, Streambeds, Analytical techniques, 


*Chlorinated hydrocarbon pesticides, 
*Organophosphorous pesticides, *Herbicides, 
*Pesticide residues, *Pollutant identification, 


*Storm drains. 
Identifiers: Bromacil, Chlordane, wre Diuron, 
Folpet, Malathion, Carbaryl, 2,4,-D. 


Runoff-water samples for the first, third, and 
fourth quarters of 1975 were analyzed for pesti- 
cide residues at LLL and independently by the 
LFE Environmental Analysis Laboratories. For 
the compounds analyzed, upper limits to possible 
contamination were placed conservatively at the 
low parts-per-billion level. In addition, soil sam- 
ples were also analyzed. Future work will continue 
to include quarterly sampling and will be 
broadened in scope to include quantitative 
analyais of a larger number of compounds. A 
study of recovery efficiency is planned. Because 
of the high backgrounds on soil samples together 
with the uncertainties introduced by the cleanup 
procedures, there is little hope of evaluating the 
distribution of a complex mixture of pesticides 
among the aqueous and solid phases in a drainage 
sample. No further sampling of soil from the 
streambed is therefore contemplated. (Katz) 
W77-10933 


ACUTE TOXICITY OF SELECTED ORGANIC 
COMPOUNDS, TO FATHEAD MINNOWS, 
Environmental Research Lab., Duluth, Minn. 

For primary bibliographic entry see Field 5C. 
W77-10934 


ASSAYS OF TOXIC POLLUTANTS BY FISH 
BLOOD, 

Sias Pesearch Labs., Brookline, Mass. 

For primary bibliographic entry see Field SC. 
W77-10942 


ENTOMOLOGICAL SPECIAL STUDY NO. 44- 
019-75/76, PESTICIDE ANALYSIS OF SURFACE 
WATER SAMPLES COLLECTED IN THE DE- 
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PARTMENT OF THE ARMY PESTICIDE MONI- 
TORING PROGRAM 1 SEP 1972-DEC 1974, 
Army Environmental Hygiene Agency, Aberdeen 


Available from the "National Technical Informa- 
tion Service, Springfield, VA 22161 as ADA-030 
880, Price codes: A02 in paper copy, A01 in 
microfiche. Report 44-019-75/76, Oct. 1975, 20 p, 3 
tab. 


Descriptors: *Chlorinated hydrocarbon insecti- 
cides, Metrodology, ‘*Aldrin, *Diazonon, 
*Dieldrin, *Endrin, Water quality, Water pollution 
effects, Analyses, Analytical techniques, Monitor- 
ing, Laboratory tests, On-site investigation, 
*Pesticide residues, Pollutant identification. 
Identifiers: *Pesticide analysis. 


This report gives pertinent analytical details, 
specific collection, locations, and analytical 
results of surface water analyses of samples col- 
lected from the scheduled component of the De- 
partment of the Army Pesticide Monitoring Pro- 
gram during the period of 1 September 1972 thru 
31 December 1974. A total of 306 surface water 
samples collected from 44 military installations 
were analyzed. Thirteen samples representing five 
military installations were postive for residues. 
Four different pesticides, including dieldrin, 
diazinon, aldrin, and endrin, were found in the 
water samples. Dieldrin was the most prevalent 
pesticide residue detected in the samples. Discus- 
sions regarding the possible origin of the positive 
pesticide findings noted are also presented in this 
report. (Katz) 

W77-10945 


RESULTS OF AQUATIC SURVEYS AT PINE 
BLUFF ARSENAL, ARKANSAS, SEPTEMBER 
1973 - OCTOBER 1974, 

Edgewood Arsenal, Aberdeen Proving Ground, 
Md., Biomedical Lab. 

For pomey bibliographic entry see Field SC. 
W77-1094 


ENVIRONMENTAL QUALITY RESEARCH, 
FISH AND AUFWUCHS BIOASSAY, ANNUAL 
REPORT, 

California Univ., Irvine. 

For primary bibliographic entry see Field SC. 
W77-10951 


JP-4 AND JP-9 FUEL TOXICITY STUDIES 
USING FRESH WATER FISH AND AUF- 
WUCHS, ANNUAL REPORT, 

California Univ., Irvine. 

For primary bibliographic entry see Field SC. 
W77-10952 


AUTOMATED MEASUREMENT OF RIVER 
PRODUCTIVITY FOR EUTROPHICATION 
PREDICTION, 

Virginia Univ., “cae Dept. of Environ- 
mental Science 

M. G. Kelly, G. M. Hornberger, and B. J. Cosby. 
Biological Monitoring of Water and Effluent 
Quality, ASTM STP 607, p 133-146, 1977. 4 fig, 1 
tab, 16 ref. OWRT C-5333(No. 4231)(2). 


Descriptors: *Methodology, *Testing, 
*Eutrophication, *Rivers, *Biological properties, 
Oxygen requirements, Productivity, Water quali- 
ty, *Monitoring, Control systems, Data collec- 
tions, *Forecasting, *Pollutant identifaction. 
Identifiers: *Eutrophication prediction. 


A method for monitoring net and gross community 
oxygen productivity, community respiration, 
photosynthetic efficiency and reaeration coeffi- 
cient was tested in 5 contrasting rivers. The 
technique used relatively i inexpensive digital data 
collection and processing, and allowed detection 
of incipient eutrophication due to nutrient input 
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and excess oxygen demand for organic waste 
input. Oxygen concentration, temperature and 
solar radiation were recorded over a 24 hour 
period and the data were used to calculate the 
parameters necessary for water quality monitor- 
ing. A few weeks data taken during summer low- 
flow conditions were then used to discriminate 
water ol (Katz) 

W77-10953 


CHLOROHYDROCARBONS IN MARQUETTE 
FISH HATCHERY LAKE TROUT 
(SALVELINUS NAMAVCUSR), 

Northern Michigan Univ., Marquette. Dept. of 


Biology. 
For primary bibliographic entry see Field 5C. 
W77-10954 


HEPTACHLOR IN RELATION TO MAN AND 
THE ENVIRONMENT, 

Environmental Protection Agency, Washington, 
D.C. Office of Pesticide Programs. 

For primary bibliographic entry see Field SB. 
W77-10957 


INTEGRATED AUTOMATIC WATER SAMPLE 
COLLECTION SYSTEM, 

Michigan State Univ., East Lansing. Dept. of 
Electrical Engineering and Systems Science. 

For primary bibiiographic entry see Field 7B. 
W77-10972 


HYDROGEN ION EXCHANGE ON 
AMORPHOUS SILICA IN SEAWATER, 
Oregon State Univ., Corvallis. Schoo! of Oceanog- 


raphy. 
For primary bibliographic entry see Field 2K. 
W77-10979 


REMOTE MEASUREMENT OF ‘TURBIDITY’ 
AND OTHER WATER QUALITY PARAME- 


TERS, 

National Aeronautics and Space Administration, 

Greenbelt, Md. Goddard Space Flight Center. 

W. R. McCluney. 

Available from the National Technical Informa- 

tion Service, Springfield, VA 22161 as N75-28499, 

Price codes: A04 in paper copy, A01 in microfiche. 

|= hlelaelipr ta July 1975. 71 p, 5 fig, 2 tab, 
ref. 


Descriptors: *Turbidity, *Optical properties, 
*Remote sensing, Physical properties, Light 
penetration, Opacity, Water quality, Electronics, 
Instrumentation, Analytical techniques, Model 
studies, Satellites(Artificial), Mathematical stu- 
dies, Aerial photography. 

Identifiers: Radiance spectrum, Optical processes, 
Suspended particulates, Optical characteristics, 
Organic particulates. 


There are two general approaches which can be 
taken in the analysis of multispectral water color 
data collected by aircraft or satellite remote sen- 
sors. With the theoretical modeling approach, opti- 
cally important constituents of natural waters are 
related mathematically to the upwelling radiance 
spectrum received by the remote sensor. With the 
empirical approach, the relationships are deter- 
mined empirically by comparing remote sensing 
data with surface truth data. There are several 
levels of mathematical sophistication which can be 
applied to both approaches. It was found that the 
two approaches are closely related and should be 
pursued simultaneously for maximum utilization 
of the laboratory and field measurement data 
which will be needed. A set of minimum surface 
truth measurement parameters and techniques as 
suggested. (Henley-ISWS) 
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Identification Of Pollutants—Group 5A 


ANALYSES OF TARS, CHARS, GASES, AND 


Energy Research and Development Administra- 
tion, Pittsburgh, Pa. Pittsburgh Energy Research 
Center. 

A.J. Forney, W. P. Haynes, S. J. Gasior, G. E. 
Johnson, and J. P. Strakey, Jr. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 “4 
PERC/TPR-75/2, Price codes: A03 in paper cop 
AOl in microfiche. Report PERC/TPR-75/2, 
November 1975. 9 p, 2 fig, 7 tab, 4 ref. 


Descriptors: *Coals, *Methane , ‘*Fuels, 
*Chemical analysis, *Pollutant identification, 
Water analysis, Water pollution, Water quality, 
Gases, Trace elements, Water properties, Natural 
gas, ‘Wastes, Organic compounds, Phenols, 
Analytical techniques, Water pollution sources. 
Identifiers: *Coal gasification, *Synthane process, 
*Tar analysis, *Char analysis, *Coal-to-gas 
process, Gasification, Synthane gasification, Gas 
analysis, Synthetic gas. 


Extensive studies were made of the various ef- 
fluents found in the Synthane coal-to-gas process. 
Analyses were made of the waters, gases, and 
trace elements present in some of the streams. 
Results of analyses showed the water effluents are 
the area where extensive research is needed. 
(Henley-ISWS) 

W77-10989 


PHYTOPLANKTON OF THE UPWELLING 
AREA OF NORTHWEST AFRICA: L PIG- 
MENTS AND PRODUCTION (CRUISE 
‘SAHARA II’? OF THE RESEARCH VESSEL 
*‘CORNIDE DE SAAVEDRA’), (IN SPANISH), 
Instituto de Investigaciones Pesqueras, Barcelona 
(Spain). 
For primary bibliographic entry see Field SC. 
W77-11045 


A COLORIMETRIC METHOD FOR DETER- 
MINATION OF SAXITOXIN, 

Alaska Univ., College. Inst. of Marine Science. 

R. M. Gershey, R. A. Neve, D. L. Musgrave, and 
P. B. Reichardt. 

Reprinted from: Journal of the Fisheries Research 
Board of Canada, Vol 34, no 4, p 559-563, 1977. 2 
fig, 3 tab, 20 ref. SG-04-6-158-44039. 


Descriptors: Water resources, *Colorimetry, 
*Pollutant identification, Shellfish, *Clams. 
Identifiers: *Saxitoxin, Saxidomus gigantea, Para- 
lytic poison. 


Saxitoxin, the paralytic shellfish poison, can be 
conveniently determined by colorimetry after 
hydrogen peroxide oxidation and reaction of the 
resultant guanidine with biacetyl. This colorimet- 
ric method has been used to assay saxitoxin quan- 
titatively at concentrations down to 0.5 micro- 

ml. Saxitoxin levels in the Alaskan butter 
clam (Saxidomus gigantea) have also been deter- 
mined by this test coupled with a preliminary chro- 
ny pr cleanup procedure. (NOAA) 
W77-1104 


ELUCIDATING SALINATION MECHANISMS 
BY STABLE ISOTOPE TRACING OF WATER 
SOURCES, 

Weizmann Inst. of Science, Rehovoth (Israel). 
Dept. of Isotope Research. 

For primary bibliographic entry see Field 5B. 
W77-11056 


BRACKISH GROUNDWATER BODIES AS A 
RESULT OF GEOLOGICAL HISTORY AND 
HYDROLOGICAL CONDITIONS, 

Rijksinstituut voor Drinkwater voorziening, Delft 
(Netherlands). “ ae 

For pri bibli ic entry see Field 2F. 
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THE RECOVERY OF INDICATOR BACTERIA 
ON SELECTIVE MEDIA, 
Fae Inst. of Tech., Atlanta. School of Civil 


A. aw Tooley, and C. M. Cheng 


J Appl Bacterial. Vol 37, No1, as. -57. 1974. 


Descriptors: *Indicators, *Bioindicators, E. coli, 
Phosphates, Pseudomonas, Streptococcus, Aero- 
bic bacteria, Bacteria, Toxicity. 

Identifiers: Buffer. 


The recovery of Pseudomonas aeruginosa, 
Escherichia coli, and Streptoccus faecalis from 
aqueous suspending media has been studies with a 
rich plating medium (trypticase-soy agar) and 
selective media. Tap water was highly toxic to all 
strains investigated. Recovery of P. acruginosa 
was most successful when phosphate buffer was 
the diluent. Phosphate buffer did not improve the 
recovery of E. coli, S. faecalis remained viable 
when suspended in double distilled water, 
deionized distilled water or phosphate buffer. Fol- 
lowing a lag period, all strains grew in 0.1% pep- 
tone water or stream water. Injury, preventing 
recovery of viable cells on selective media, oc- 
curred during suspension in all aqueous media 
tested, including those which supported growth. 
Difficulties inherent in the interpretation of bacter 
iological results obtained during surveys of water 
sources and a need to reduce the selectively of 
recovery media against injured cells are sug 
gested.--Copyright 1974, Biological Abstracts, red 
W77-11111 


WATER QUALITY IN VICINITY OF FENTON 
HILL SITE, 1975, 

Los Alamos Scientific Lab., N. Mex. 

W. D. Purtymun, W. H. Adams, A. K. Stoker, and 

F. G. West. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as LA-6511- 
MS, Price codes: A02 in paper copy, A0Ol in 
microfiche. Report LA-6511-MS, September 1976, 
21 p, 4 fig, 5 tab, 6 ref, 2 append. 


Descriptors: *Water quality, Surface waters, 
Groundwater, Water chemistry, Flow, *New 
Mexico, *Pollutant identification, Path of pollu- 
tants, Ions. 

Identifiers: Jemez 
Guadalupe(N Mex). 


River(N Mex), Rio 


)The quality of surface water in the drainage area 
of the Jemez River and Rio Guadalupe were found 
to vary slightly at individual locations due to varia- 
tions in stream flow. Predominant ions were the 
same at each location but annual average concen- 
trations of these ions and total dissolved solids 
decreased slightly when compared to data col- 
lected in 1974. Chemical constituents in ground 
water from routine sampling locations, springs, 
and one well varied slightly during the year and a 
slight decrease was seen in predominant ions and 
total dissolved solids in comparison with previous 
data. Samples from five springs and two holes 
showed that chemical quality of water from these 
sources has remained about the same when com- 
pared to previous analyses. Two surface water 
gaging stations will be abondoned in 1976. Regres- 
sion analysis of the mean annual discharge at the 
two stations vs mean annual discharge at the per- 
manent USGS station indicated a very good cor- 
relation. (Chilton-ORNL) 

W77-11129 


WATER RESOURCES RESEARCH PROGRAM - 

NEARSHORE eee AND WATER TEM- 

PERATURES SOUTHWESTERN LAKE 

MICHIGAN, GUNE-DECEMDER 1975), 

Argonne National Lab., Ill. Energy and Environ- 

mental Systems Div. 

K. D. Saunders, and L. S. Van Loon. 

Available from the National Technical Informa- 

tion Service, Springfield, VA 22161 as ANL/WR- 
76-2, Price “codes: All in paper copy, AOI in 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5A—Identification Of Pollutants 


microfiche. Report ANL/WR-76-2, May 1976. 237 
p, 5 fig, 2 tab, 4 ref, 2 append. W-31-109-Eng-38. 


Descriptors: *Monitoring, *Measurements, Cur- 
rents(Water), Temperature, Lakes, ‘*Lake 
Michigan, Great Lakes, Pollutant identification, 
“Water temperature. 


The mooring array used in taking measurements 
was a 1.6 km square with a current-meter mooring 
at each corner and in the center, each having af- 
fixed to it one Bendix Q-15 current meter and one 
YSI temperature sensor. Average water depth was 
12 m and the meters and sensors were placed at 
middepth. Data from current and wind observa- 
tions allowed for graphs showing U, V flow com- 
ponents versus time, specific kinetic energy ver- 
sus time, flow speeds and directions versus time, 
composite velocity histograms and associated U, 
V-component histograms, and progressive-vector 
diagrams. The currents in this region were 
predominantly shore parallel-either northwest or 
southeast flows. Current speeds between the vari- 
ous meters showed general agreement. The tem- 
peratures of the water showed evidence of several 
downwelling and upwelling periods. From June 
through August temperatures ranged from approx- 
imately 15 to 20 C followed by a long, steady cool- 
ing until November 16, when the temperature fell 
to about 9 C. (Chilton-ORNL) 

W77-11131 


EXPERIMENTAL APPARATUS AND ANALYSIS 
TECHNIQUE FOR STUDYING THE LOW 
REYNOLDS NUMBER HYDRODYNAMIC 
BEHAVIOR OF WATER-BORNE PARTICU- 
LATES, 

Argonne National Lab., Ill., Radiological and En- 
vironmental Research Div. 

R. R. P. Chase, and G. T. Tisue. 

In: Report ANL-75-60, Part III, (1976). p 41-44, 1 
fig. W-31-109-Eng-38. 


Descriptors: *Laboratory equipment, Laboratory 
tests, Analytical techniques, Reynolds number, 
Suspended load. 

Identifiers: Hydrodynamics, Water-borne particu- 
lates. 


The laboratory apparatus described consists of an 
isothermal sedimentation chamber, collimated 
light sources, photographic optics, and monitoring 
devices. The apparatus is capable of providing 
dynamic information on water-borne particulates 
in the size range of 2 microm to 700 microm, while 
stimulating a realistic environment. Data obtained 
from the apparatus may be used in large scale 
transport models using dynamics, the 
study of rey iss ov phenomena and their 
modeling, the determination of vertical eddy dif- 
fusivities, and resolution of residence-time 
Wreais (See W77-11132) (Chilton-ORNL) 
-11137 


ACIDITY IN RAINFALL, 

Argonne National Lab., ill. Radiological and En- 
vironmental Research Div. 

G. T. Tisue, and J. Kacoyannakis. 

In: Report ANL-75-60, Part III, (1976). p 45-50, 2 
fig, 2 tab, 3 ref. W-31-109-Eng-38. 


Descriptors: Chemistry, *Pollutant identification, 
*Analytical techniques, Acidity, Hydrogen ion 
concentration, *Rainfall, *Acidity. 


Ten rainwater samples were examined. The initial 
pH’s varied between 3.79 and 4.99 and the base 
neutralizing capacities between 5.01 and 18.9 times 
10 to the minus 5 equiv/liter. This measured base 
neutralizing capacity is greater than would be pre- 
dicted from simple theory for a mixture of strong 
acids and carbonic acid. It was suggested that, in 
addition to carbonic acids, other acids which could 
be present in rainwater and contribute to the ex- 
cess base neutralizing capacity include arsenic 
acid, phosphoric acid, outers urous acid, carboxylic 


and dicarboxylic acids as well as phenols. (See 
also W77-11132) (Chilton-ORNL) 
W77-11138 


MIXED FUNCTION OXIDASES IN MARINE 
ORGANISMS IN RELATION TO PETROLEUM 
HYDROCARBON METABOLISM AND DETEC- 
TION, 

Fisheries and Marine Service, St. John’s 
(Newfoundland). Biological Station. 

For primary bibliographic entry see Field SC. 
W77-11241 


GENERAL TEST CONDITIONS 


TESTS 

MACROINVERTEBRATES AND FISH, 

Academy of Natural Sciences of Philadelphia, 
Benedict, Md. Benedict Estuarine Lab. 

D. T. Burton. 

Chesapeake Science, vol.18(1), 1977, p 130-136. 1 
tab, 13 ref. 


Descriptors: *Chlorine, *Chlorination, Marine 
Fish, Marine animals, *Bioassay, Methodology, 
*Toxicity, Mortality, Estuaries, Estuarine fishe- 
ries, *Laboratory tests, *Laboratory equipment, 
Water quality, *Statistical methods, Pollutant 
identification. 


A brief introduction to toxicity testing with 
estuarine and marine macroinvertebrates and fish 
is presented. Toxicity testing terminology, test 
conditions, and procedures are discussed with an 
emphasis on toxicity testing using chlorine as the 
toxicant. (Katz) 

W77-11243 


BIOASSAY PROCEDURES FOR MARINE 
SPECIAL 


Virginia Inst. of Marine Science, Gloucester Point. 
M. H. Roberts, Jr. 

Chespeake Science, vol. 18, no. 1, 1977, p 137-139. 
7 fig, 3 ref. 


Descriptors: *Chlorine, *Bioassay, Methodology, 
*Phytoplankton, Marine algae, Laboratory tests, 
Marine plants, Laboratory equipment, Dialysis, 
*Water pollution effects, Pollutant identification. 
Identifiers: *Experimental design, Dose-response 
curves, *Marine phytoplankton, Dialysis culture, 
*Static culture system, *Chemostat, *Continuous 
culture system. 


Bioassay procedures to determine the reaction of 
marine phytoplankton to chlorine are described. 
These include a static culture system, chemostat, 
dialysis, and continuous culture system. (Katz) 
W77-11245 


METHOD FOR SAMPLING INVERTEBRATE 
DRIFT FROM A SMALL BOAT, 
Ichthyological Associates, Inc., Pottstown, Pa. 
R. P. Rutter, and W. S. Ettinger. 

Progressive Fish Culturist, vol. 39(1), 1977, p 
49-52. 1 tab, 2 fig, 4 ref. 


Descriptors: On-site investigation, *Methodology, 
*Benthos, Laboratory equipment, *Sampling, 
*Invertebrates, Rivers, Thermal power plants, 
Water pollution effects, Pennsylvania, Nets, 
* Aquatic insects. 

Identifiers: *Schuylkill River(Penn), 


Cromby 
generating station, *Invertebrate drift, 
beam. 


*Drift 


A method is described for sampling invertebrate 
drift from a small boat, using a beam to which con- 
ventional drift samplers are attached; the beam is 
mounted on the oarlocks. This method permits 
sampling-unit replication and enables the collec- 
tion of drift from the upper strata of water in large 
rivers in areas that might be inaccessible to con- 
ventional methods. (Katz) 





W77-11249 


STUDIES ON DETERMINATION OF ALKYL 
SHELLS BY THE 
METHOD, (IN 


'ANESE), 
Yamaguchi Prefectural Research Inst. of Health 


(Japan). z 
H. Kumagai, and K. Saeki. ? 

Bulletin of the Japanese Society of Scientific 
Fisheries, Vol. 43, No. 6, 1977, p 755-759. 2 tab, 7 


fig, 11 ref. 


Descriptors: *Mercury, Metals, *Fish, *Shrimp, 
*Clams, *Marine fish, 
Laboratory tests, Methodology, 
Chemical wastes, Path of pollutants, Pollutant 
identification, Bioindicators. 

Identifiers: Tuna, Squid, Methyl mercury, Butyl 
mercury, Ethyl mercury, Alkyl mercury, Steam 
distillation method, Sting ray. 


The study has shown that the alkyl mercury, that 
is, the methyl, ethyl or butyl compound, is entirely 
distilled by steam distillation, but phenyl or inor- 
ganic mercury is not. By the steam distillation 
method herein described, alkyl mercury in fish and 
shells can be completely extracted without emul- 
sification. The data have shown quantitative 
recovery of methyl mercury added to a variety of 
samples. The coefficient of variation for repeated 
determinations on a tuna meat sample has been 
2.0%. (Katz) 

W77-11251 


TRACE METAL CONTENT OF PLANKTON 
AND ZOOPLANKTON COLLECTED FROM 
THE NEW YORK BIGHT AND LONG ISLAND 
SOUND, 

National Marine Fisheries Service, Milford, Conn. 
Experimental Biological Investigations. 

R. A. Greig, A. Adams, and D. R. Wenzloff. 
Bulletin of Environmental Contamination and 
Toxicology, Vol. 18(1), 1977, p 3-8. 3 tab, 2 fig, 4 
ref. 


Descriptors: Metals, ‘Silver, 
*Chromium, *Copper, *Nickel, 
New York, Atlantic Ocean, 
Crustaceans, Shrimp, Water poe Path of pollu 
tants, *Trace elements, Crabs. 

Identifiers: *New York Bight, *Long Island 
Sound, Comb jellyfish, Rock crabs, Jellyfish. 


*Cadmium, 
“Lead, *Zinc, 


Baseline data on trace metal levels on zooplankton 
from Long Island Sound and the New York Bight 
were collected. The levels of silver, cadmium, and 
nickel in plankton did not differ markedly in the 
various geographical locations. Copper, lead and 
zinc did differ as a function of either species or 
geographical location. (Katz) 

W77-11254 


CADMIUM AND OTHER HEAVY METALS IN 
SEA-SKATERS (GERRIDAE: HALOBATES, 
RHEUMATOBATES), 

Scripps Institution of Oceanography, La Jolla, 


Calif. 

L. Cheng, G. V. Alexander, and P. J. Franco. 
Water, Air, and Soil Pollution, Vol. 6, No. 1, 1976, 
p 33-38. 2 tab, 14 ref. 


Descriptors: *Metals, *Cadmium, *Copper, *Iron, 
*Lead, *Nickel, *Zinc, Seawater, Aquatic insects, 
California, Clinical analysis, Path of pollutants, 
Mangrove swamp, Pacific Ocean. 

Identifiers: *Sea-skaters, *Marine insects, *Baja 
California, *Gulf of California, Halobates, Rheu- 
matobates. 


Exceptionally high concentrations of cadmium 


(100 to 200 ppm dry weight) were found in samples 
of Halobates collected off Baja California. In con- 
trast, no detectable cadmium was found in Rheu- 
matobates collected from mangrove lagoons in the 
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Gulf of California. Concentrations of five other 
heavy metals in the two marine insects are also 
Wrriisse 


UTILIZATION OF FISH FOR WATER QUALI- 
TY DETERMINATION. COMPARISON WITH 
THE BIOTIC INDEX METHOD. APPLICATION 

THE LAXIA (FRENCH RIVER IN THE 
PAYS BASQUE) AND THE GABAS (FRENCH 
RIVER IN THE LANDES DEPARTMENT), (IN 
Fk 


CH), 
Station d’Hydrobiologie Continentale, Biarritz 
(France). Laboratoire de Methodologie des Inven- 
taires. 
M. Laurent, and F. Calvert. 
Annales de Hydrobiologie, Vol. 8, No. 1, 1977, p 
67-87. 1 fig, 11 tab, 13 ref. 


Descriptors: *Freshwater fish, *Rivers, *Water 
quality, *Methodology, Statistical methods, 
i populations, Invertebrates, Benthos, 
Aquatic populations, Aquatic environments, 
ie pollution effects, *Fish populations, Fish, 
ood, Organisms, Fish types, Aquatic insects, 
Molluscs, Crustaceans. 
Identifiers: *Biotic index, France, Laxia River, 
= River, *Diversity index, *Mean condition 
‘actor. 


Following the study of two rivers (physico- 
chemistry, invertebrates, fish for one river, and 
only fish for the other), it is shown that the diversi- 
ty index and the mean condition factor applied to 
the fish stock, give results comparable with those 
obtained by the physico-chemical study and by the 
biotic index method to show up the alteration of an 
aquatic environment. Should these results be con- 
firmed by further studies on other biotopes, the 
diversity index method applied to fish for pollution 
characterization would present two advantages: to 
confirm the other methods and to be workable by a 
less highly specialized staff. (Katz) 

W77-11259 


BENTHIC INVERTEBRATES AS INDICATORS 

OF ORGANIC POLLUTION IN THE WESTERN 

BALTIC SEA, 

Biologische Anstalt Helgoland (West Germany). 

K. Anger. 

Internationale Revue der Gesamten 

ry ae Vol. 62 (2), 1977, p 245-254. 2 tab, 
5 fig, 18 ref. 


Descriptors: Water pollution effects, *Animal 
groupings, *Animal populations, Shallow water, 
Benthos, Invertebrates, *Sewage effluents, 
Sewage, Organic wastes, *Organic matter, Water 
pollution, *Sea water, Marine animals, On-site-in- 
vestigation, ‘*Domestic wastes, Amphipods, 
“Bioindicators. sig 
Identifiers: *Baltic Sea, Kiel Bay, *Organic pollu- 
tion indicators, *Polychaetes, Progressive species, 
Regressive species, *Indicator species, Capitella 
capitata, *Pollution gradients. 


The quantitative distribution of some important 
benthic invertebrates in a shallow inshore area of 
Kiel Bay (Wester Baltic Sea) is described. This 
Tegion is partly polluted by domestic sewage from 
the municipality of Kiel. Three groups of species 
are distinguished with reference to their densities 
and other population parameters in the different 
subareas: Progressive species of the Ist and 2nd 
order indicate a high and moderate to slight degree 
of pollution respectively by high population num- 
bers. Regressive species are adverse indicators, 
absent or occurring in exceptionally low numbers 
in affected areas. In many cases the examination 
must be concentrated on sand bottom, because a 
series of species normally dwelling on aufwuchs 
build up dense populations in sand, if it is organi- 
ca (Datz) 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
identification Of Pollutants—Group 5A 


THE EFFECT OF CHLORINE TOXICITY ON 
CERTAIN BLOOD PARAMETERS OF ADULT 
RAINBOW TROUT (SALMO GAIRDNERD, 
Consumer Power Co., Jackson, Mich. Dept. of En- 
vironmental Services. 

For primary bibliographic entry see Field 5C. 
W77-11286 


SURVIVAL OF TWO SPECIES OF AMPHIPODS 
IN AQUEOUS EXTRACTS OF PETROLEUM 


Texas Univ. at Austin, Port Aransas. Marine 
Science Inst. 

For primary bibliographic entry see Field SC. 
W77-11289 


SOME PROBLEMS IN SAMPLING STREAM 
FAUNA, WITH PARTICULAR REFERENCE TO 
THE VARIABILITY OF SAMPLES, (IN 
JAPANESE), 

Hyogo Prefecture Environmental Science Inst. 
(Japan). 

N. C. Watanabe, and S. Harada. 

Japan Journal of Limnology, Vol. 37, No. 2, p 47- 
58, 1976. 8 tab, 4 fig, 33 ref. 


Descriptors: *Sampling, *Biological communities, 
*Analytical techniques, *Benthic fauna, 
*Statistical methods, *Biomass, *Variability, 
*Diptera, *Screens, Methodology, On-site data 
collections, On-site investigations, Equipment. 
Identifiers: Diversity, Caenis, Baetis. 


Results obtained by using a wire gauze shovel for 
sampling stream fauna were analyzed statistically 
to determine reliability. From the coefficient of 
variation among the thirteen samples collected at 
random, the number of taxa in each unit area had a 
relatively small variability. Total individual num- 
bers and the total biomass varied greatly. Both 
Shannon’s and Simpson’s diversity indices had 
very stable values. In order to estimate the total 
number of individuals within 10% of the true value 
at the 95% level of significance, no less than 39 
repretitive samples with a 50 cm squre quadrant 
were required, in contrast to only six samples for 
the mean number of the taxa. Variability of sam- 
ples in terms of single species depends on the ag- 
gregation of individuals. Samping with a 25cm 
Squre quadrant is suggested due to the effort of 
pe re be with a 50 cm square quadrant. (Katz) 
W77-11292 


CONTAMINATION OF BIOLOGICAL SAM- 
PLES BY INGESTED SEDIMENT, 

Moss Landing Marine Labs., Calif. 

A. R. Flegal, and J. H. Martin. 

Marine Pollution Bulletin, Vol. 8, No. 4, p 90-92, 
1977. 2 tab, 6 ref. 


Descriptors: *Heavy metals, *Path of pollutants, 
*Absorption, *Estuarine environment, 
*Sediments, *Iron, *Manganese, *Zinc, 
*Bioindicators, *Gastropods, *Intertidal areas, 
*Copepods, Cadmium, Copper, Invertebrates, 
Molluscs, Aquatic life, Analytical techniques, 
lankton, Metals. 
Identifiers: Acartia, Teluga, Acmaea. 


An inorganic residue, presumed to be ingested 
sediment, was found in the rocky intertidal gas- 
tropods Tegula funebralis and Acmaea scabra and 
the estuarine gastropods Acartia tonsa and A. 
clausi. When expressed as a percentage of the 
sample weight, this residue fraction often corre- 
lated significantly with the elemental concentra- 
tions measured in the organisms. Elements 
identified included iron, manganese, titanium, and 
zinc. (Katz) 

W77-11298 


TOXICITY OF PYRETHOIDS TO JUVENILE 
ATLANTIC SALMON, 

Fisheries and Marine Service, St. Andrews (New 
Brunswick). Biological Station. 


For primary bibliographic entry see Field 5C. 
W77-11305 


TOXICOLOGY OF METALS - VOLUME I, 
Permanent Commission and International As- 
sociation of Occupational Health. Subcommittee 
on the Toxicology of Metals. 

For primary bibliographic entry see Field 5C. 
W77-11316 


EFFECTS OF CHLORINATED EFFLUENTS ON 
AQUATIC ECOSYSTEM IN THE LOWER 
JAMES 


RIVER, 
Virginia State Water Control Board, Richmond. 
For primary bibliographic entry see Field SC. 
W77-11318 


IDENTIFICATION OF AMMONIA AS THE 
TOXIC PRINCIPLE OF RED TIDE IN NOC- 
TILUCA MILARIS, (IN JAPANESE), 

Kagawa Univ., Takamatsu (Japan). Faculty of 
Agriculture. 

T. Okaichi, and S. Nichio. 

Bulletin of the Plankton Society of Japan, Vol 
23(2), December, 1976, p 75-80, 1 tab, 3 fig, 5 ref. 


Descriptors: *Phytoplankton, *Marine algae, 
*Toxicity, Mortality, Bioassay, *Ammonia, 
Chemical analysis, Laboratory tests, Chromatog- 
raphy, *Nitrogen cycle, Nitrogen compound, 
Methodology, Plant physiology, Plankton, *Red 
tide. 


Identifiers: *Noctiluca, Seto Inland Sea. 


Occurrences of red tide of Noctiluca milaris are 
very common in the Serto Inland Sea from spring 
to summer, and sometimes the ism cover 
several square kilometers of the sea. It was af- 
firmed that acidic extract of N. miliaris was not 
only toxic to killifishes immersed in the extract but 
also to mice by intraperitoneal injecton. This paper 
deals with the extraction and the characterization 
of the toxic substance in the red tide of N. miliaris. 
Acidic extract of N. miliaris was purified by suc- 
cessive treatment with charcoal, Sephadex G-10 
and Cu-Chelex-100 resin. After that the toxic sub- 
stance was identified as ammonia on amino acid 
liquid chromtography. Ammonia, total nitrogen 
and ichthyotoxicity were determined on five sam- 
ples of N. miliaris collected from the red tides 
which appeared along the coast of Kagawa Prefec- 
ture in 1972 and 1975. Ammonia contents varied 
from 6.6 to 68.9 mgNH3-N/g on dry basis, and the 
ichthyotoxicity was found to be closely related to 
the contents of ammonia in N. miliaris. It is con- 
cluded from these results that the most part of the 
toxicity of N. miliaris is due to ammonia con- 
tained. The accumulation of ammonia in the cell of 
N. mailiaris is also very interesting on the stand- 
point of marine nitrogen cycle. (Katz) 

W77-11323 


SUMMARY OF EXPERIMENTAL RESULTS: 
CONTROLLED ECOSYSTEM POLLUTION EX- 


Skidaway Inst. of Oceanography, Savannah, Ga. 
For primary bibliographic entry see Field SC. 
W77-11326 


COPPER GRANULES IN THE BARNACLE 
BALANUS BALANOIDES, 

Natural Environment Research Council, Bangor 
(Wales). Marine Invertebrate Biology Unit. 

For primary bibliographic entry see Field SC. 
W77-11335 


A VISCOUS ANTITUMOR SUBSTANCE OB- 
TAINED FROM A MARINE BACTERIUM NO. 
9-12, 

Kagawa Univ., Takamatsu (Japan). Aji Marine 
Biological Station. 
K. Okutani. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5A—Identification Of Pollutants 


Bulletin of the Japanese Society of Scientific 
Fisheries, Vol 43(3), 1977. p 323-328. 1 tab, 4 fig, 
11 ref. 


Descriptors: *Marine bacterium, *Sea water, 
Methodology, Public health, *Animal diseases, 
Microorganisms, Chemical analysis, Chromatog- 
raphy, *Proteins, *Pollutant identification. 
Identifiers: *Marine bacterium No. 9-12, Extracel- 
lular substance, Antitumor activity, Mouse 
ascites, Carcinoma, Polysaccharide, Anti-tumor 
substance. 


A marine bacterium No. 9-12, isolated from sea 
water, produced an extra-cellular viscous sub- 
stance in sea water medium. The viscous sub- 
stance was precipitated from the fermentation 
broth with acetone, extracted with M/100 EDTA 
and lyophilized after dialysis against water. The 
substance thus obtained exhibited antitumor ac- 
tivity for mouse sarcoma-180 (ascites type). Upon 
intraperitoneal injection of 1 mg/Kg/day x 5 and 5 
mg/Kg/day x 5 of this substance, the growth of 
mouse ascites carcinoma was inhibited 84.4% and 
87.2%, respectively. Chemical analysis showed 
that the substance contained 25.8% C, 4.2% H, 
6.1% N, and 27.3% ash. The homogeneity of the 
crude extract was determined by column chro- 
matography on Sephadex G-75, Sephadex G-200 
and Sepharose 6B. The data suggested that the 
polysaccharide was separated from the protein 


moeity and that the polysaccaride was 
heterogenous. (Katz) 
W77-11344 


LABORATORY TECHNIQUE FOR OBTAINING 
FATHEAD MINNOW EGGS FOR USE IN TOX- 
ICITY EXPERIMENTS, 

Oak Ridge National Lab., Tenn. Environmental 
Sciences Div. 

For primary bibliographic entry see Field 5C. 
W77-11347 


ASSESSMENT OF THE ACUTE TOXICITY, 
GROWTH IMPAIRMENT, AND FLESH TAINT- 
ING POTENTIAL OF A BLEACHED KRAFT 
MILL EFFLUENT ON RAINBOW TROUT 
(SALMO GAIRDNERD), 

Ontario Ministry of the Environment, Rexdale. 
Limnology and Toxicity Section. 

For primary bibliographic entry see Field 5C. 
W77-11357 


WATER RESOURCES DATA FOR MAINE, 
WATER YEAR 1975. 
Geological Survey, 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W77-11371 


Augusta, Maine. Water 


WATER RESOURCES DATA FOR COLORADO, 
WATER YEAR 1975--VOLUME 2. COLORADO 
RIVER BASIN. 
Geological Survey, 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W77-11372 


Lakewood, Colo. Water 


WATER RESOURCES DATA FOR MARYLAND 
AND DELAWARE, WATER YEAR 1975. 
Geological Survey, Towson, Mad. 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W77-11373 


Water 


WATER RESOURCES DATA FOR KANSAS, 
WATER YEAR 1976. 
Geological Survey, 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W77-11374 


Lawrence, Kans. Water 


RESPIRATORY BEHAVIOR OF FRESHWATER 
FISH IN CONDITIONS OF AQUATIC CON- 
pono AND SEMI-CONFINEMENT, (IN 


Lyon-1 Univ., Villeurbanne (France). Unite 
d’ Enseignement et de Recherche de Medecine. 

P. Harichauz, and J. Gorin. 

Rev Int Oceanogr Med 43, p 97-109, 1976. 


Descriptors: *Freshwater fish, 
*Polarographic analysis, Oxygen requirements, 
Fish behavior, Trout, Salmon. 


*Respiration, 


Polarograhic recording of respiratory function in 
the fish showed a correlation of O2-dependence 
rate in Salmo trutta fario, with previous poisoning 
in the environment. Applied to an open-air system, 
1-2 wk of continuous measurement showed a 
cyclic variation of respiratory activity in S. irideus. 
This is partially due to a daytime and nighttime al- 
ternation, but also to specific responses to natural 
extrinsic stimuli.-Copyright 1977, Biological Ab- 
stracts, Inc. 

W77-11410 


AQUATIC ENVIRONMENTAL QUALITY: 
PROBLEMS AND PROPOSALS, 

Fisheries and Marine Service, Ottawa (Ontario). 
Oceanography Branch. 

H. Harvey. 

Journal of the Fisheries Res. Board of Canada, 
Vol 33, No 11, November 1976. p 2634-2670. 5 fig, 
3 tab, 92 ref, 2 append. 


Descriptors: *Canada, *Water quality, *Water 
pollution sources, *Research priorities, *Mercury, 
Baseline studies, Monitoring, Data collections, 
Mapping, Synoptic analysis, Toxicity. 

Identifiers: Early warning systems, Water quality 
indices. 


Whereas monitoring of water quality, chemical 
water quality and fish physiology and toxicology 
were found to be areas of strength in Canadian 
research and monitoring of aquatic environmental 
quality parameters by federal and provincial agen- 
cies, weaknesses were uncovered in similar ongo- 
ing research on the use of organisms and of whole 
systems as indicators of environmental quality. 
The overview, based on field interviews with more 
than 400 persons involved in Canadian water- 
based research and administration on both the na- 
tional and provincial level, also showed that data 
interpretation lags seriously behind data collection 
in some monitoring areas and that underutilization 
of university-based expertise had restrained in- 
novation in water quality studies. Views of the 
problems of water quality in Canada are sum- 
marized for current monitoring programs, early 
warning systems, municipal wastes, agriculture, 
forestry, mining, power generation, transportation 
and recreation. A review is made of current efforts 
to create water quality indices and a water quality 
atlas, and recommendations are given for future 
water quality monitoring and research. Constraints 
are discussed which affect understanding of the 
source, distribution and life expectancy of toxic 
substances in the environment, described espe- 
cially in relation to mercury. (Harris-Wisconsin) 
W77-11421 


A NOTE ON SOIL AND WATER MERCURY 
LEVELS IN ISRAEL AND THE SINAI, 

Hawaii Univ., Honolulu. Dept. of Botany and 
Microbiology. 

S. M. Siegel, and B. Z. Siegel. 

Water, Air and Soil Pollution, Vol. 5, p 263-268, 
1976. 1 fig, 2 tab, 9 ref. 


Descriptors: *Mercury, *Soil analysis, *Soil 
chemistry, *Water chemistry, *Water analysis, 
Sampling, Coastal plains, Pleistocene Epoch, 
Geochemis: 


Identifiers: * srael, *Sinai. 





Mercury analyses were conducted using 25 soil 
samples and 6 water samples collected from 21 
sites in Israel and the Sinai in December 1972 and 
February to June 1974. All samples contained less 
than 1 mu g kg(-1) of Hg, although mineral scale 
from municipal water in Rehovot yielded 220 mu g 
kg(-1) and Dead Sea salt crystals contained 100 mu 
g kg(-1). Site locations and soil types are 
described. Results suggest that soil Hg levels are 
greater in locations with a history of thermal and 
tectonic activity. The low Hg level for waters sug- 
gests a low current rate of Hg input or high rate of 
removal before surfacing. Coastal plain sites in 
Israel were low in Hg but high levels were found 
eastward toward the Golan-Lake Kinneret area 
and at Ein Gedi near the Dead Sea. Low coastal 
plain levels in the Sinai contrasted with high levels 
in the interior toward the mountains. Relative high 
Hg levels in the Sinai reflect its continuing release 
at or near weathering mercury-rich igneous rock 
outcrops. (Jahns-Arizona) 

W77-11443 


CHROMATOGRAPHIC INVESTIGATION OF 
INOSITOL PHOSPHATE ESTERS IN LAKE 
WATERS, 

Wisconsin Univ., Madison. Water Chemistry Lab. 
S. J. Eisenreich, and D. E. Armstrong. 
Environmental Science and Technology, Vol 11, 
No 5, p 497-501, May, 1977. 4 fig, 20 ref, 2 tab. 
OWRT A-051-WIS(3). 


*Water analysis, *Phosphates, 
*Pollutants identifica-tion, 
Lakes, Water pollution sources,h Trace elements, 
Water pollution, Wat er chemistry, Water proper- 
ties, Water quality, Foaming, ic matter. 
Identifiers: Esters, Inositol, Lake Mendota(Wisc). 


Alkaline bromination of destabilized foam and 
concentrated Lake Mendota water followed by 
measurements of organic P and inositol in gel per- 
meation chromatography (GPC) fractions gave 
evidence for the presence of inositol phosphate 
(IP) esters. The relative distribution of organic P 
and inositol in GPC fractions by use of Sephadex 
G-25 favored the lower IP esters (inositol 
triphosphate, inositol diphosphate, and inositol 
monophosphate). Based on results from GPC anal- 
ysis of nontreated foam and lake water, the IP 
esters were associated with high-molecular weight 
organic matter. The percentages of total P present 
as IP esters averaged 19 and 26 for the foam and 
lake water, respectively. Estimated spring and 
summer IP concentrations in Lake Mendota were 
3-15 micrograms P/liter. (Witt-IPC) 

W77-11477 


COMPOUNDS OF ZINC AND COPPER IN 
SEWAGE SLUDGE DETERMINED BY ELEC- 
TRON SPECTROSCOPY, 

Dayton Univ., Ohio. Dept. of Physics. 

C. R. Cothem, R. F. Grote, W. E. Moddeman, C. 
J. Ritter, and E. E. Zamicrowski. 

Journal of Environmental Quality, Vol 6, No 2, p 
165-168, April-June, 1977. 1 tab, 16 ref. OWRT B- 
044-OHI0(2). 


*Pollutant identification, 
*Spectroscopy, *Zinc, *Copper, *Bonding, 
Metals, Analytical techniques, Sludge disposal, 
Chemical properties, Chemical reactions. 
Identifiers: Electron spectroscopy for chemical 
ponon doen a Photoelectron spectroscopy, 
Dayton(OH). 


Chemical bonding of zinc and copper in sludge 
was investigated by Electron Spectroscopy for 
Chemical Analysis (ESCA). The Dayton, Ohio, 
tests were used to determine the availablility of 
toxic metals to plants in land applications of sludg. 
Measurements were made in a vacuum of .0000001 
Torr. A compound with a known binding energy 
was mixed with the samples to aid accurate 
calibration. Analysis revealed that the Zn2p3/2 
electron had a binding energy of 1023.8 + or - 0.2 
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eV. The Cu2p3/2 electron exhibited a binding ener- 
gy of 937.2 + or - 0.3 eV. These were characteristic 
of zinc and copper being in the positive two oxida- 
tion state. Zinc and copper in sludge were bound to 
a ligand with an electro-negativity of 3.5 + or - 0.1 
on the Pauling scale. It was concluded that oxygen 
in the ligand contributed to this high value. Possi- 
ble compounds included oxide, carbonate, 
phosphate, nitrate, sulfate, silicate, and/or carbox- 
ylate. ESCA has good potential as a means of 
identifying chemical forms of metals in sludge, 

especially in combination with other techniques. 

(Collins-FIRL) 

W77-11482 


EVALUATION OF RECOVERY METHODS TO 
DETECT COLIFORMS IN WATER, 

West Virginia Univ., Morgantown. Div. of Plant 
Sciences 


G. K. Bissonnette, J. J. Jezeski, G. A. McFeters, 
and D. G. Stuart. 

Applied and Environmental Microbiology, Vol 33, 
No 3, p 590-595, March, 1977. 2 fig, 2 tab, 19 ref. 


Descriptors: *Coliforms, *Pollutant identification, 
Analytical techniques, Bacteria, Sewage effluents, 
Evaluation, Filtration, Membrane processes, 
Separation techniques, Waste water treatment. 


Coliform detection in water was evaluated by 
several recovery methods. Methods tested were 
the pour plate, MPN, and membrane filtration 
methods. It was found that multiple-tube fermen- 
tation techniques provided better recovery than 
plating or membrane filtration procedures. Mem- 
brane filtration processes produced the poorest 
results, especially as periods of organism exposure 
to the stream environment increased. MPN 
techniques produced the best recoveries. Fecal 
coliform recovery by membrane filtration was 
enhanced by a 2-hour enrichment on a rich, non- 
selective medium before exposure to selective 
media. E. coli recoveries from pure-culture 
suspensions and fecal coliform recovery from raw 
sewage suspensions were significantly increased 
when compared to recoveries by direct primary 

to selective media. The enrichment 
period seems to produce a non-toxic environment 


for gr adjustment and repair of injured cells. 
( -FIRL) 
W77-11483 


A PROCEDURE FOR THE ROUTINE BIOLOGI- 
CAL EVALUATION OF URBAN RUNOFF IN 
SMALL 


RIVERS, 
Massachusetts Univ., Waltham. Dept. of Environ- 
mental Sciences. 
J. M. Pratt, and R. A. Coler. 
Water Research, Vol 10, No 11, p 1019-1025, 1976. 
1 fig, 1 tab, 16 ref. 


Descriptors: *Monitoring, *Water quality control, 
*Urban runoff, *Rivers, *Pollutant identification, 
Benthic flora, Benthic fauna, Bioindicators, Water 
pollution effects. 

Identifiers: Biological indices. 


Benthic macroinvertebrates were used in a 
procedure to evaluate pollution in samll rivers. 
They offer the advantage of abundance and ease 
of collection, a limited vagility and long life span, 
and a capacity for a graded response to many 
kinds and degrees of stress. Species diversity is 
used as a parameter of pollution detection. Artifi- 
cial substrates were suggested as a convenient 
method for obtaining data on upstream- 
downstream effects of urban runoff. Monitoring 
sites should be a reference site well upstream from 
the section receiving urban runoff and in the urban 
reach where one is exposed to minimal levels of 
urban runoff and one near maximum amounts. The 
number of substrates used should depend on the 
purpose of the survey and the time available for 
one Two baskets per site are minimal needs. 

collection fi of eight collections per 
year should Bags BF os presented Ser 
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processing the biological data. Interpretation 
should be guided by diversity and eveness indices. 
When monitoring sublethal effects, it should be 
considered that diversity of an artificial substrate 
is determined by differential drift and recruitment 
rates, and life histories of macrobenthic popula- 
tions. (Collins-FIRL) 

W77-11484 


PROCEEDINGS OF WORKSHOP ON 
MICROORGANISMS IN URBAN STORM- 
WATER, 

Municipal Environmental Research Lab., Cincin- 
nati, Ohio. 

R. Field, V. P. Olivieri, E. M. Davis, J. E. Smith, 
and E. C. Tifft, Jr. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-263 030, 
Price codes: A07 in paper copy, A01 in microfiche. 
Report EPA-600/2-76-244, 1976. 128 p, 28 fig, 42 
tab, 47 ref. 


Descriptors: *Pollutant identification, 
*Microorganisms, *Storm water, *Urban runoff, 
*Bioassay, Bacteria, Viruses, Disinfection, 
Analytical techniques, Water pollution control, 
Waste water treatment, Pathogenic bacteria. 


The proceedings of a workshop on microorgan- 
isms in urban storm water were reported. The 
major objective was to exchange EPA data on 
such microorganisms, in order to understand their 
behavior and occurrence in urban storm runoff 
and combined sewer overflow. Assay procedures 
for pathogenic microorganisms were reviewed. 
Studies were conducted on the relationship 
between pathogenic and coliform microorganisms. 
Disinfection and aftergrowth of microorganisms 
were investigated and viruses in storm water were 
studied. (See W77-11490 thru W77-11492) (Collins- 
FIRL) 


W77-11489 


MICROORGANISMS IN URBAN STORM- 
WATER -- A U.S. ENVIRONMENTAL PROTEC- 
TION AGENCY PROGRAM OVERVIEW, 
Municipal Environmental Research Lab., Cincin- 
nati, Ohio. 

R. Field. 

In: Report EPA-600/2-76-244, 1976. p 1-7, 6 ref. 


Descriptors: *Microorganisms, *Storm water, 
*Pollutant identification, *Urban runoff, Analyti- 
cal techniques, Flow, Temperature, 
Loads(Forces), Bioindicators, Biological proper- 
ties, Physical properties, Chemical properties, 
Disinfection, Treatment facilities, Economics, 
Waste water treatment, Pathogenic bacteria. 


The analysis and disinfection of microorganisms in 
storm water is discussed. The highly variable flow, 
temperature, pollutant load, and hydraulic quality 
of storm water discharge makes the analysis and 
disinfection of microorganisms difficult. The 
direct adoption of waste water analysis methods 
which utilize total coliform, fecal coliform, and 
fecal streptococcus methods can produce mislead- 
ing conclusions. On-site disinfectant generation by 
raw materials’ batching and electrolysis is neces- 
sary to economically provide the highly unpre- 
dictable quantities of disinfectant which are 
required. High-rate disinfection means and disin- 
fection facility designs to accomodate the variable 
character of storm water should be developed. 
(See also W77-11489) (Collins-FIRL) 

W77-11490 


EXPERIENCES WITH RECOVERY OF 
VIRUSES FROM STORM WATER, 

Syracuse Univ., N. Y. Dept. of Biology. 

For primary bibliographic entry see Field SD. 
W77-11492 
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MASS TRANSFER STUDIES IN SORBING 
POROUS MEDIA I. ANALYTICAL SOLUTIONS, 
New Mexico State Univ., University Park. Dept. 
of Agronomy. 

For primary bibliographic entry see Field 2G. 
W77-10801 


ORGANIC MATTER AND NITROGEN DIS- 
TRIBUTION IN SOME MOUNTAIN HEATH 
COMMUNITIES OF THE SOURCE LAKE 
BASIN, WASHINGTON, 

Oregon State Univ., Corvallis. Forest Research 
Lab. 

C. C. Grier. 

Arct Alp Res. 5G Part 1); p 261-267, 1973. 


Descriptors: *Organic matter, *Nitrogen, 
*Washington, *Distribution, Vegetation, Soils, 
*Organic soils, Soil profiles, Path of pollutants, 
Litter, Lakes, Mosses. 

Identifiers: Abies-Lasiocarpa, Cassiope-merten- 
siana, Cryptogramma-spp, Empetriformis, 
Lycopodium-spp, Phyllodoce, Sorbus-sitchensis, 
Vaccinium-deliciosum, Viola-spp, *Source Lake 
Basin(Wash). 


The soils and vegetation (Phyllodoce empetrifor- 
mis, Cassiope mertensiana, Vaccinium 
deliciosum, Abies lasiocarpa, Sorbus sitchensis, 
Viola spp., Cryptogramma-spp., and Lycopodium 
spp., with unidentified mosses and lichens) of sub- 
alpine mountain heath communities on colluvial, 
residual and organic soils in the Source Lake basin 
of the west-central Cascade Range, Washington, 
were described and sampled for organic matter 
and N content in foliage, living stems, attached 
dead stems, roots, litter and soil. Soil profile 
descriptions and vegetative cover data are 
presented. Total organic matter average 27.4, 39.3 
and 100.2 kg m-2 and total N averaged 0.55, 1.09 
and 1.71 kg m-2 in communities on the colluvial, 
residual and organic soils, respectively. Live and 
attached dead vegetation contained 1.17, 0.74 and 
2.38 kg m-2 organic matter and 8.9, 5.0 and 13.7 
gm-2 N in the same communities on colluvial, 
residual and organic soils, respectively. In all 
cases, the mass of live and attached dead vegeta- 
tion constituted less than 5% of the total organic 
mass.--Copyright (c) 1974, Biological Abstracts, 
Inc 


W77-10803 


COMPUTER SIMULATION IN WATER 
RESOURCES SYSTEMS 

Brussels Univ. (Belgium); and Ghent Rijksu- 
niversiteit (Belgium). 


For primary bibliographic entry see Field 2A. 
W77-10806 


A RECURSIVE APPROACH TO TIME-SERIES 
ANALYSIS FOR MULTIVARIABLE SYSTEMS, 
Cambridge Univ. (England). Dept. of Engineering. 
P. Young, and P. Whitehead. 

In: Proceedings of the IFIP Working Conference 
on Computer Simulation of Water Resources 
Systems. G.C. Vansteenkiste (Ed.), Ghent, Belgi- 
um, July 30-Aug. 2, 1974. American Elsevier 
Publishing Company, Inc., New York, N. Y. p 39- 
57, 1975. 3 fig, 26 ref. 


Descriptors: *Time series analysis, *Estimating, 
*Water quality, *River systems, Reach(Streams), 
Dissolved oxygen, Biochemical oxygen demand, 
Model studies, Equations, Systems analysis, 
*Simulation analysis, Computer models. 
Identifiers: Residual noise. 


Described is a recursive approach to multivariable 
time-series analysis based on an extension of the 
earlier single input, single output Instrumental 

Variable-Approximate Maximum Likelihood 
(IVAML) procedures that have proved so useful in 
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practical applications. The use of techniques of 
statistical 7. ature selection circumvents the 
problems of characterizing the multivariable 
stochastic disturbances. A method of dynamic 
system identification and estimation based on the 
multivariable TYAML procedure is outlined and 
applied to the problem of characterizing the 
dynamic relationship between biochemical oxygen 
demand and dissolved oxygen in a non-tidal river 
system. While the technique depends for its suc- 
cess on a number of largely heuristic approxima- 
tions, it still has good potential for practical appli- 
cation due to its overall simplicity and ruggedness 
combined with reasonable statistical efficiency. 
(See also W77-10806) (Bell-Cornell) 

W77-10807 


A DYNAMIC-STOCHASTIC MODEL FOR 
WATER QUALITY IN PART OF THE 
BEDFORD-OUSE RIVER SYSTEM, 

Cambridge Univ. (England). Control and Systems 
Div. 


P. Whitehead, and P. Young. 

In: Proceedings of the IFIP Working Conference 
on Computer Simulation of Water Resources 
Systems. G.C. Vansteenkiste (Ed.), Ghent, Belgi- 
um, July 30-Aug. 2, 1974. American Elsevier 
Publishing Company, Inc., New York, N.Y., p 
417-438, 1975. 11 fig, 1 tab, 17 ref. 


Descriptors: *River systems, *Water quality, 
*Streamflow forecasting, *Simulation analysis, 
*Rainfall-runoff relationships, *Stochastic 
processes, *Methodology, Time series analysis, 
Hydrology, Estimating, Biochemical oxygen de- 
mand, Dissolved oxygen, Equations, Mathemati- 
cal models, Systems analysis. 

Identifiers: *BOD-DO model, Bedford-Ouse River 
system(England), Extended Kalman filter, Non- 
tidal, Uncertainty. 


A number of methodologies are presented for the 
development of dynamic stochastic models of 
water quality in a river system, including models 
that describe the day-to-day variations in water 
quality and account for the inevitable uncertainties 
encountered in a system of this type. A deter- 
ministic streamflow forecasting model is enhanced 
by a ‘black box’ stochastic rainfall-runoff model, 
estimated using the Instrumental Variable Approx- 
imate Maximum Liklihood (IV-AML) method of 
time series analysis. Water quality models for 
biochemical oxygen demand-dissolved oxygen 
(BOD-DO) are then combined with the flow model 
and identified and estimated using the extended 
Kalman filter and a multivariate version of the IV- 
AML technique, respectively. This overall ap- 
proach to identification and estimation has been 
applied to a 55 km stretch of the Bedford Ouse 
River System in eastern England. This research 
has demonstrated the initial feasibility of con- 
structing realistic dynamic water quality models 
for nontidal river systems, herein providing a 
potentially useful and computationally efficient 
characterization of the flow-BOD-DO phenomena 
in the river system. (See also W77-10806) (Bell- 
Cornell) 

W77-10811 


PRACTICAL EXPERIENCES IN FORMULAT- 
ING A WATER QUALITY MODEL FOR THE 
RIVER NECKAR 


Karlsruhe Univ. (West Germany). 

H. H. Hahn, and R. W. Abendt. 

In: Proceedings of the IFIP Working Conference 
on Computer Simulation of Water Resources 
Systems. G.C. Vansteenkiste (Ed.), Ghent, Belgi- 
um, July 30-Aug. 2, 1974. American Elsevier 
Publishing Company, Inc., New York, N.Y., p 
439-452, 1975. 4 fig, 1 iab, 7 ref. 


Descriptors: *River systems, *Water quality con- 
trol, *Mathematical models, Multiple purpose, 
Simulation analysis, Optimization, Decision mak- 
ing, Biochemical oxygen demand, Dissolved ox- 
y Waste __water(Pollution), | Long-term 
reunion, Data collections, Systems analysis. 


Identifiers: *River Neckar(West Germany). 


The Neckar River is central and vital to the dense- 
ly populated area of Mittelwurttemberg. The area 
is furthermore heavily industrialized. Thus, the 
river serves many purposes. Above all, waste- 
water from domestic and industrial sources, in- 
cluding thermal wastes, accentuates the difficul- 
ties of the multipurpose use. Immediate ameliora- 
tion of the water quality in the river along with 
long-range planning becomes mandatory. This 
discussion deals with the practical goals of water 
quality modeling. Realistically, they are not only 
to be seen in the formulation of an optimization 
model. This constitutes the last phase of any water 
quality modeling. The first benefits derive from its 
use in the phase of information gathering, informa- 
tion compaction and screening and testing of addi- 
tional information. Still in the initial phases of the 
modeling activities, it will become apparent that 
such a way of exploiting information leads to a 
more intensive use of available data, that informa- 
tion transfer is simplified and that in a sort of trial- 
and-error method all kinds of alternative solutions 
may be tested or conceived. Only after the collec- 
tion and exploitation of much information does it 
become meaningful to use simulation and op- 
timization as preparation or aid for decision mak- 
ing. Considered herein are: (1) the different levels 
of accomplishment in formulating water quality 
models; (2) a brief characterization of the water 
quality model used in the example problem; (3) 
calibration of the model using available data 
material for the determination of model parame- 
ters; (4) improvement of the model; and (5) sample 
calculation for three river segments as an illustra- 
tion. (See also W77-10806) (Bell-Cornell) 
W77-10812 


A WASTE CONTROL PROGRAM FOR A 
RIVER WITH HIGHLY VARIABLE CONCEN- 
TRATION OF CONSERVATIVE SUBSTANCE, 
Hydraulic Research Inst., Brno (Czechoslovakia). 
For primary bibliographic entry see Field 5G. 
W77-10813 


DYNAMIC MODELS AND COMPUTER SIMU- 
LATION OF WASTEWATER TREATMENT 
SYSTEMS, 

Clemson Univ., S.C. Dept. of Environmental 
Systems Engineering. 

For primary bibliographic entry see Field 5D. 
W77-10814 


DESCRIPTION OF AN CA Spl PROJECT 
ON WATER QUALITY ESTIMATIO 
Eidgenoessische Technische Hochechale, Zurich 
(Switzerland); and Eidgenoessische Anstalt fuer 
Wasserversorgung, Abwasserreinigung und 
Gewaessersckutz, Zurich (Switzerland). 

J. Wetzel. 

In: Proceedings of the IFIP Working Conference 
on Computer Simulation of Water Resources 
Systems. G.C. Vansteenkiste (Ed.), Ghent, Belgi- 
um, July 30-Aug. 2, 1974. American Elsevier 
Publishing Company, Inc., New York, N.Y., p 
497-501, 1975. 5 ref. 


Descriptors: *Water qu‘ity, *Estimation, 
*Projects, Rivers, Wate. pollu.ion control, Equa- 
tions, Data collections, Mathematical models, 
Systems analysis, Dissolved oxygen, Flow. 
Identifiers: Dissolved organic carbon, Suspended 
biomass. 


The definition of a user dependent water quality 
function is proposed. To evaluate this function, 
water quality parameters must be known, which 
cannot be measured on-line. To overcome this dif- 
ficulty, a model of the polluted river is established 
and estimation techniques are applied to calculate 
approximate values for the unknown parameters. 
Finally, a short description is given of the layout 
of practical experiments. The article considers the 
estimation of dissolved organic carbon (DOC) and 





suspended biomass (SB). (See also W77-10806) 
(Bell-Cornell) 
W77-10817 


STATIC AND DYNAMIC SIMULATION OF 
WATER TRANSPORT IN A COMPLEX NET- 
WORK SYSTEM, 

Technische Rooted Twente, Enschede 
(Netherlands). Dept. of Chemical Engineering. 

L. Lijkiema, and G. van Straten. 

In: Proceedings of the IFIP Working Conference 
on Computer Simulation of Water Resources 
Systems. G.C. Vansteenkiste (Ed.), Ghent, Belgi- 
um, July 30-Aug. 2, 1974. American Elsevier 
Publishing Company, Inc., New York, N.Y., 1975, 
p 661-670. 5 fig, 3 ref. 


Descriptors: *Simulation analysis, *Networks, 
*Water quality, Ecosystems, Basins, Canals, 
Flow, Water levels, Velocity, Lakes, Manage- 
ment, Decision making, Hydrology, Equations, 
Mathematical models, Systems analysis, 
Eutrophication. 

Identifiers: Static models, Dynamic models, Natu- 
ral frequencies, Cultural eutrophication. 


Increasing cultural eutrophication is threatening 
the unique ecosystem of the water basin of Vollen- 
hove. For management decisions a knowledge of 
the transport and fate of phosphates would be 
required. Presented is a study of the water trans- 
port in the basin of Vollenhove, a polder district in 
the north-west of the province of Overijssel in the 
Netherlands. Dynamic simulations, based on a 
nodes and links model, show that considerable 
oscillations in flows and water levels occur, in- 
duced mainly by the intermittent operation of the 
pumping station. The dynamic behavior reflects 
the natural frequencies of the system. The results 
have been compared with those obtained from a 
static mode. It is concluded that: (1) the flow of 
water through the network of waterways intercon- 
necting lakes is affected strongly by the dynamic 
character of inputs and outputs; (2) the flow 
through the network under dynamic conditions 
reflects the natural frequencies of the system. 
Frictional resistance reduces the amplitude of the 
resulting oscillations, but has a negligible effect 
upon the frequencies; and (3) static models tend to 
underestimate the degree of mixing in the network. 
(See also W77-10806) (Bell-Cornell) 

W77-10828 


CONTROL OF WATER QUALITY IN POL- 
LUTED STREAMS, 

Alberta Univ., Edmonton. Dept. of Electrical En- 
gineering. 

For primary bibliographic entry see Field 5G. 
W77-10834 


OPTIMAL ALLOCATION OF ARTIFICIAL IN- 
STREAM AERATION, 

Consiglio Nazionale delle Ricerche, Milan (Italy). 
Centro di Teoria dei Sistemi. 

For primary bibliographic entry see Field 5G. 
W77-10835 


HEAVY METAL DISCHARGES INTO SHASTA 
LAKE AND KESWICK RESERVOIRS ON THE 
UPPER SACRAMENTO RIVER, CALIFORNIA: 
A RECONNAISSANCE DURING LOW FLOW, 
Geological Survey, Menlo Park, Calif.; Water 
Resources Div.; and Geological Survey, 
Lakewood, Colo. Water Resources Div. 

D. K. Nordstrom, E. A. Jenne, and R. C. Averett. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-267 561, 
Price codes: A03 in paper copy, AOI in microfiche. 
Water-Resources Investigations 76-49, March 
1977. 25 p, 2 fig, 1 plate, 7 tab, 30 ref, append. 


Descriptors: *Water pollution sources, * Acid mine 
water, *Heavy metals, *Reservoirs, *Inflow, 
California, Acid streams, Trace elements, Path of 
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pollutants, Mixing, Toxicity, Chemical analysis, 
Streamflow, Low flow, Environmental effects, 
Lakes, Ecolo , Evaluation. 

Identifiers: * sta Mining District(Calif), *Lake 
Shasta, Sacramento River, Spring Creek. 


Four out of seventeen streams entering the Shasta- 
Keswick Reservoir system in California contribute 
up to 94 percent of the heavy metal load into the 
upper Sacramento River under the low flow condi- 
tions which existed in the fall of 1974. Of these 
four streams, three contain acid mine drainage, 
with Spring Creek carrying more than 50 percent 
of the total load for every element analyzed except 
lead. The Pit River (the fourth stream) contains 
low concentrations of metals and has neutral pH 
values; but since it carries the ae discharge, 

its computed loads also are high. The immediate 
danger to fishin the Shasta-Keswick region is not 
the contribution of acidity and toxic metals to the 
total load, but toxicity at the localized point of 
mixing where the acid streams mix with lake 
water. Zinc and cadmium, in addition to copper, 
are present in high concentrations for five of the 
seventeen streams and may exert significant 
synergistic effects. The presence of arsenic in 
some of the ore minerals suggests that it also may 
contribute to the toxicity of the mine drainage. 
(Woodard-USGS 

W77-10860 


USE OF AN AIRBORNE FRAUNHOFER LINE 
DISCRIMINATOR FOR THE DETECTION OF 
SOLAR STIMULATED LUMINESCENCE, 
Geological Survey, Flagstaff, Ariz. Water 
Resources Div.; and Geological Survey, Reston, 
Va. Water Resources Div. 

For primary bibliographic entry see Field 2K. 
W77-10869 


INJECTIOGN OF ACIDIC INDUSTRIAL WASTE 
INTO THE FLORIDAN AQUIFER NEAR BELLE 
GLADE, FLORIDA: UPWARD MIGRATION 
AND GEOCHEMICAL INTERACTIONS 1973-75, 
Geological Survey, Tallahassee, Fla. Water 
Resources Div. 

D.J. McKenzie. 

Open-file report 76-626, September 1976. 54 p, 5 
fig, 5 tab, 10 ref. 


Descriptors: *Water pollution sources, *Industrial 
wastes, *Injection wells, *Waste disposal, 
Korie Liquid wastes, Acids, Path of pollutants, 
ifers, Sampling, 
Chemical analysis, ‘Water cae Water pollu- 
tion control, Evaluation. 
Identifiers: *Belle Glade area(Fla), Floridan 
aquifer. 











In 1966, a furfural plant at Belle Glade, Florida, 
began injecting hot, acidic liquid waste into the 
saline, water-filled lower part of the Floridan 
aquifer, between the depths of 1,495-1,939 feet. 
The beds above and below the injection zone were 
subjected to attack by the acid waste. By 1969, ef- 
fects of the waste were detected in the water of the 
well monitoring the upper part of the Floridan 
aquifer at 1,400 feet. The disposal well was 
deepened late in 1971 to 2,242 feet in an attempt to 
stop the upward migration of waste. The results of 
research investigations by the U.S. Geological 
Survey during 1966-73 indicated that the waste 
continued to move upward and laterally. This in- 
vestigated, continued by the U.S. Geological Sur- 
vey in 1973-1975, shows that the remedial actions 
of repairing the ‘disposal well liner and injecting 
periodically into the deep monitor well at 2,060 
feet failed to contain the wastes within the lower 
part of the Floridan aquifer. The data collected by 
the Survey are supported by the owner’s chemical- 
oxygen-demand and pH determinations. A hydrau- 
lic connection between the injection zone and the 
overlying monitoring zone is implied. Plans call for 
Sierting into deepter strata. (Woodard-USGS) 
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SALT-WATER ENCROACHMENT 

— NEAR THE HOUSTON SHIP CHAN. 
NEL, TEXAS, 

Geological Survey, Houston, Tex. Water 

Resources Div. 

D. G. Jorgensen. 


Open-file report 76-781, 1977. 45 p, 19 fig, 8 tab, 20 
ref. 


Descriptors: *Saline water intrusion, *Aquifers, 
*Water wells, *Channels, *Leakage, Sea water, 
Gulf of Mexico, *Texas, "Aquifer characteristics, 
G d mov t, Path of pollutants, 
Chemical analysis, Evaluation. 

Identifiers: *Houston Ship Channel(Tex). 





Interpretations based on analyses of inorganic 
constituents, dissolved organic carbon, and tritium 
in ground water and surface waters indicate that 
the Houston Ship Channel is the source of salt 
water that has been detected in shallow wells 
between Baytown and Houston, Texas. Analyses 
of the ratios of the stable isotopes of carbon, sul- 
fur, hydrogen, and oxygen were inconclusive as to 
the source of the salt water, but were consistent 
with the hypothesis that the ship channel is the 
source. Estimates of the amount of vertical 
leakage indicate that the quantity of salt water en- 
croaching from the surface or near surface to the 
Chicot aquifer, including leakage from the 
Houston Ship Channel, is not sufficient to ap- 
preciably alter the inorganic chemical quality of 
the ground water in any large segment of the 
aquifer. The effects of other contaminants, par- 
ticularly organic substances, are not known. 
(Woodard-USGS) 

W77-10872 


SEDIMENT SUSPENSION AND TURBULENCE 
IN AN OSCILLATING FLUME, 

California Univ., Berkeley. Hydraulic Engineering 
Lab. 

For primary bibliographic entry see Field 2J. 
W77-10887 


INVESTIGATION OF THE BEHAVIOR OF 
TRACE ELEMENTS IN OCEAN WATER BY 
THE DESORPTION METHOD, 

V. V. Gromov. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as BNL-TR- 
611, Price codes: AOQ2 in paper copy, AOl in 
microfiche. From: Radickhimiya (RADKA), Vol 
16, No 6, p 757-760, 1975. 15 p, 2 fig, 2 tab, 4 ref. 
Translated by SJ. Amoretty, Brookhaven Na- 
tional Laboratory, Technical Information Divi- 
sion, No. BNL-TR-611. 


Descriptors: *Trace elements, *Monitoring, 
*Radioisotopes, *Radioactive wastes, *Water pol- 
lution, *Pollutant identification, Oceans, Man- 
ganese, Cobalt. 

Identifiers: *Outer Continental Shelf. 


The absorption and desorption of 239Pu, 106Ru, 
99Tc, 60Co, and 54Mn in equilibrium with ocean 
water is investigated. The first three isotopes are 
found in the ocean as a result of the wide industrial 
use of atomic energy. Plutonium and technitium 
are new to the ocean environment and their 
behavior in the ocean has not been studied exten- 
sively. Manganese and cobalt are typical trace ele- 
ments in ocean water, which have received in- 
creased attention because of the study of iron- 
manganese concretions. (Sinha-OEIS) 
W77-10889 


REMOTE SENSING STUDY OF ELECTRIC 
GENERATING STATION THERMAL 
DISCHARGES TO BARNEGAT BAY AND 
GREAT EGG HARBOR, NEW JERSEY. 
Environmental Protection Agency, Denver, Colo. 
National Field Investigations Center. 

For pay bibliographic entry see Field SA. 


COASTAL ZONE POLLUTION IN INDONESIA 
WITH EMPHASIS ON OIL. A RECONNAIS- 
SANCE SURVEY. 

Lembaga Minyak Dan Gas Bumi, Djakarta 
(Iindones‘a). 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-255 447, 
Price codes: A10 in paper copy, A01 in microfiche. 
Smithsonian Institution, Office of International 
and Environmental Programs, Washington, D.C., 
Report, April 1974. 186 p, 15 fig, 15 tab, 71 ref, 10 
plates, 7 append. 


Descriptors: *Water pollution, *Oil pollution, 
*Fisheries, *Industrial wastes, *Domestic wastes, 
*Environmental effects, *Pesticides, Water 
resources, Estuaries, Coasts, Pollutants, Surveys. 

Identifiers: *Indonesia(Coastal zone). 


In 1972 and 1973 the LEMIGAS Study Group on 
Pollution (SGP) and the Smithsonian Institution 
jointly undertook a survey on marine pollution by 
oil in Indonesia. This document contains a review 
of existing knowledge concerning oil pollution in 
tropical waters, a survey of Indonesian marine 
resources vulnerable to oil pollution, and a review 
of the present status of oil pollution based largely 
upon field interviews and visits to various installa- 
tion on and offshore. It seems that pollution by oil 
in offshore waters is not yet a serious problem in 
Indonesia. The Indonesian fish catch statistics 
reviewed do not prove or disprove the adverse im- 
pact of oil pollution on high seas fisheries. 
“‘Tambaks’ or brackish water fish ponds are the 
most important coastal resources, in terms of 
present and potential value, that could be adverse- 
ly affected by oil pollution. Other forms of pollu- 
tion are also of immediate concern such as indus- 
trial effluents and organochlorine insecticides in 
agricultural run-off. Domestic waste waters may 
also be causing problems. Knowledge of coral reef 
ecosystems and of the manner in which they are 
affected by oil pollution is insufficient to permit 
conclusions. Tourism and recreation in the Kepu- 
lauan Seribu are adversely affected by beach oil 

pollution, apparently originating from ship traffic. 
Reliable information on marine pollution levels 
and marine resources, based on _ scientific 
research, surveys and statistica! data collection, 
does not presently exist. Coastal water pollution is 
not presently monitored except for visual observa- 
tions. (Sinha-OEIS) 

0907 


EXPERIMENTAL ANALYSIS OF THE TRANS- 
FERS OF A MICROPOLLUTANT (ZN65) TO 
THE TERMINAL CONSUMER IN A FRESH 
WATER ECOSYSTEM, (IN FRENCH), 

Limoges Univ. (France). Animal Biology Lab. 

For primary bibliographic entry see Field 5C. 
W77-10913 


GREAT LAKES: CHEMICAL MONITORING, 
Wisconsin Univ., Madison, Lab. of Hygiene. 

J. J. Delfino. 

Environmental Science and Technology, Vol. 10, 
No. 10, 1976. p 986-990. 


Descriptors: *Lake Michigan, *Chemical wastes, 
*Water chemistry, *Water pollution sources, 
*Watershed management, *Great Lakes, Chemis- 
try, Land use, Fallout, Pesticides, Chemical 
wastes, Heavy metals, Atmospheric pollution, 
Thermal pollution, Radioactive wastes, 


Radioisotopes, . : ‘ : 
Identifiers: *Menomonee River Basin, Plutonium, 
Algal productivity. 

Important research findings presented at the tenth 
Great Lakes Regional Meeting of the American 
Chemical Society are presented. The meeting’s 
theme was Chemistry of the Great Lakes. The 
Menomonee River watershed study wa 
discussed. The study will evaluate: the types and 
ee eee ts moving within the 
watershed and itely reaching Lake Michigan; 
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the sources and characteristics of pollutants enter- 
ing Lake Michigan as a function of various land 
uses; and models that can extrapolate the findings 
from this pilot watershed to other urban 
watersheds. Atmospheric loadings to the Great 
Lakes were reported on. Another study analzyed 
changes in the Lake’s natural chemistry resulting 
from the addition of manmade contaminants such 
as sulfur, heavy metals, and chlorinated organic 
chemicals. Another study concluded that natural 
lake processes can influence aquatic algal produc- 
tivity as much as manmade influence such as ther- 
mal pollution. The results of sediment studies were 
discussed. Sediment is seen as a record of the cul- 
tural usage of heavy metals such as lead, cessium 
and plutonium. It was learned that plutonium 
levels in the Lake exist in a state of dynamic 
equilibrium, in spite of greatly reduced inputs of 
these radioisotopes, due to an annual sedimenta- 
tion and resuspension process. (Nessa-NC) 
W77-10924 


HYDROGEOLOGIC CONSIDERATIONS IN 
LIQUID WASTE DISPOSAL, 

Wisconsin Univ., Madison. Dept. of Geology and 
Geophysics. 

For primary bibliographic entry see Field SE. 
W77-10926 


REVIEW OF PCB LEVELS IN THE ENVIRON- 


MENT, 

Environmental Protection Agency, Washington, 
D.C. Office of Toxic Substances. 

D. J. Finlay, F. H. Siff, and V. J. DeCarlo. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-253 735, 
Price codes: A07 in paper copy, A01 in microfiche. 
Environmental Protection Agency, Report EPA- 
lca January 1976, 137 p, 35 tab, 22 fig, 36 
ref. 


Descriptors: *Polychlorinated biphenyls, 
*Aroclor, Path of pollutants, *Water pollution 
sources, *Environmental effects, Environmental 
gradients, *Water, Sediments, Soils, Freshwater 
fish, Waterfowl, Benthic fauna, Birds, Lake On- 
tario, Lake Erie, Lake Superior, Lake Michigan, 
Lake Huron, Iowa, Mississippi River, New York, 
Hudson River, Maryland, Atlantic Ocean, Gulf of 
Mexico, California, Florida, Ilinois, Michigan, 
Wisconsin, Foods, *Monitoring. 

Identifiers: Cayuga Lake, Chester River, Marine 
environment, Bay of Fundy, Caribbean Sea, 
a Bay(Fla), Jacksonville(Fla), Occurrence 
in d 


This is a review of the current PCB data base to as- 
sess the PCB levels in the environment on a na- 
tional level; the full spectrum of PCB levels re- 
ported in man and the environment were of in- 
terest. Data were obtained from a number of na- 
tional monitoring programs, the literature and 
many unpublished reports up to December 1, 1975. 


tz. 
W77-10935 


INITIAL SCIENTIFIC AND MINIECONOMIC 
REVIEW OF MONURON, SUBSTITUTE 
CHEMICAL PROGRAM, 

Midwest Research Inst., Kansas City, Mo. 

For primary bibliographic entry see Field SC. 
W77-10936 


EFFECT OF SEDIMENT ORGANIC MATTER 

ON MIGRATION OF VARIOUS CHEMICAL 
CONSTITUENTS DURING DISPOSAL OF 

DREDGED MATERIAL, 

Cold Regions Research and Engineering Lab., 

Hanover, N. H. 

re Blom, T. F. Jenkins, D. C. Leggett, and R. P. 


lunmann. 

Available _ the National Technical Informa- 
tion Service, Springfield, VA 22161 as AD-A027 
394, Price codes: AO09 in paper copy, AOI in 


microfiche. Army Engineering Waterways Experi- 
ment Station, Vicksburg, Mississippi, 148 p, 20 
tab, 38 fig, 109 ref. 


Descriptors: *Sediments, *Dredging, *Water 
quality, *Organic matter, Freshwater, Saltwater, 
Laboratory tests, *Metals, Nutrients, Ammonia, 
Phosphate, Cadmium, Manganese, Analytical 
techniques, Nitrates, Nitrites, Iron, New York, 
Path of pollutants. 

Identifiers: Orthophosphates, *Organic carbon, 
Soluble organic matter, *Organo-metallic com- 
plexes, *Interstitial water, Chemical oxygen de- 
mand, Detroit, *Riverine sediments. 


The disposal of both freshwater and saltwater 
sediments in open waters has been experimentally 
investigated in the laboratory. The emphasis of the 
experimental work was directed towards identify- 
ing the role that sediment organic carbon has in 
controlling various water-quality parameters at 
disposal sites. Long-term studies examined the 
possibility of transport of material form sediments 
into an overlying water column as well as monitor- 
ing the changes in the aqeous phase which initially 
contained large amounts of suspended matter. For 
the latter case, metal and nutrient concentrations 
were initially high but decreased significantly with 
time. Exceptions to this behavior were noted. 
Specific components were identified which 
migrated from the sediment into the water column. 
They include ammonium-nitrogen, 
orthophosphate, cadmium, and manganese, the 
latter only in seawater media. Organic carbon and 
inorganic nitrogen underwent transformations 
with the systems investigated. Both sediment or- 
ganic carbon and soluble organic matter were 
generally found to have no demonstrable effect on 
water quality. Exceptions to this general conclu- 
sion were found in two sediments containing sig- 
nificant amounts of petroleum hydrocarbons. 
tz 


(Katz) 
W77-10937 


THE INTERRELATIONSHIP OF MATERIAL 

TOXICITY STREAM PROPERTIES AND QUAN- 

TITY OF SPILLED MATERIAL IN ASSESSING 

THE RISK OF HAZARDOUS MATERIAL 

SPILLS, 

Texas A and M Univ., College Station. Dept. of 

Civil Engineering. 

P. A. Jensen, and R. W. Hann. 

Available from the National Technical Informa- 

tion Service, Springfield, VA 22161 as PB-259 098, 

Price codes: Al2 in paper copy, AOI in microfiche. 

et TAMU-SG-75-212, May 1976, 261 p, 4 tab, 
5 fig. 


Descriptors: *Toxicity, Water pollution effects, 
*Water pollution sources, Water pollution, *Oil 
pollution, *Oil spills, Hazards, Methodology, 
Materials, *Risks, Tidal marshes, Tidal streams, 
Streams, *Risks. 

Identifiers: *Spill probabilities, *Spill quantity, 
Aquatic system properties, *Spill impacts, Materi- 
al toxicity, Hazardous materials, *Risk analysis, 
volatile liquids, Insoluble substances, Non-tidal 
systems. 


The current status of regulatory efforts for the 
bulk carriage of oil and hazardous materials is 
reviewed. The hazard posed to water resources is 
examined using the method of risk analysis. A 
weakness of the present regulatory efforts, name- 
ly that aquatic system properties and spill quantity 
are not considered, is identified. With risk defined 
as the product of spill probability and severity, a 
procedure is suggested to better quantify one ele- 
ment of water pollution risk-severity of spill im- 
pact. The procedure identifies two major parame- 
ters which affect spill impact, concentration of 
material in the water and the concentration at 
which the material causes acute toxic effects. 
Methods are developed to quantify spill concen- 
tration in the water, a function of spill size and 
available dilution water, on a relative scale for use 
with existing relative toxicity ratings. The com- 





bined toxicity and dilution capacity ratings provide 
a significantly improved measure of water pollu- 
tion impact, and thus risk. The waterway relative 
dilution capacity quantification procedure is based 
on median discharge and considers the effects of 
longitudinal dispersion and the dynamics of fish 
mortality. (Katz) 

W77-10938 


STRIP MINING (CITATIONS FROM THE NTIS 
DATA BASE). 

National Technical Information Service, Spring- 
field, Va. 

For primary bibliographic entry see Field 5G. 
W77-10939 


NITRATES IN a FROM IRRIGATED 
LANDS - ANNUAL REPORT. 

California Univ., Riverside. Dept. of Soil Science 
and Agricultural E ngineering. 

P. F. Pratt, F. E. Broadbent, and A. D. McLaren. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-252 830, 
Price codes: A17 in paper copy, A01 in microfiche. 
Prepared for National Science Foundation, 


Washington, D.C., Report NSF-RA-E-75-063, 
July, 1975. 388 p, 20 tab, 20 fig, 120 ref. 
Descriptors: ‘*Nitrates, *Nitrites, *Nutrients, 


Nitrogen compounds, *Leaching, Leachates, 
*Irrigation, Irrigation systems, Soils, Model stu- 
dies, Effluent, *Nitrogen cycle, Soil bacteria, On- 
site investigation, Agricultural chemicals, 
* Agricultural runoff, Irrigated land, Root zone. 
Identifiers: *Nitrate leaching, Nitrate losses, 
*Nitrite utilization, *Soil aeration, Nitrate fer- 
tilization, Oxygen diffusion rates, Nitrous oxide, 
Concentrtion, *Bacterial denitrification rates, 
Solute transport, Anion exclusion, Nitrogen 
balance, Agricultural land. 


The main objective of this research program is to 
develop a capability to predict nitrate leaching in 
waters from irrigated lands. The project 
is subdivided into the following subprojects: (1) 
ones that use extensive field approaches to assess 
the nitrate concentrations and quantities of nitrate- 
nitrogen leached in drainage waters; (2) those that 
have established intensive field trails using stable 
isotopes of nitrogen to follow its fate through the 
soil-crop system; and (3) projects that are con- 
cerned with nitrogen transformations in the soil 
and the microbiological and physical factors that 
control these transformations. A fourth subproject 
deals with computer modeling of the soil-crop- 
water system and also the management models for 
nitrogen and for water that might predict nitrate 
leaching. Twenty separate reports are included in 
this compilation. (Katz) 
W77-10941 


ON THE AQUATIC INSECT COMMUNITIES IN 
SHORE ZONES AND INFLUENTS AS WELL AS 
EFFLUENTS OF LAKES IN SHINSHU, (IN 
JAPANESE), 

For primary bibliographic entry see Field 2H. 
W77-10949 


HEPTACHLOR IN RELATION TO MAN AND 
THE ENVIRO 

Environmental Protection Agency, Washington, 
D.C. Office of Pesticide Programs. 

H. E. Fairchild. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-257 244, 
Price codes: A04 in paper copy, AOI in microfiche. 
Report EPA 540/4-76-007, August, 1976. 65 p, 15 
tab, 12 fig, 125 ref. 


Descriptors: *Heptachlor, *Chlorinated hydrocar- 
bon pesticides, Chlorinated hydrocarbons, 
Analytical techniques, *Environmental effects, 
Path of pollutants, Pollutant identification, *Public 
health, *Toxicity, Pesticides, Insecticides, Food 


chain, Epidemio logy. 
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Identifiers: *Crop residues, *Food residues, 
*Heptachlor toxicology, *Heptachlor epidemiolo- 
gy, Cyclodiene insecticides, Chlordane, *Soil in- 
secticides. 


Scientific data are evaluated in the areas of fish, 
wildlife, distribution in the environment (air, soil, 
water), residues in crops and food items, and tox- 
icology and epidemiology. This review sum- 
marizes rather than interprets scientific data stu- 
died during the process of reviewing heptachlor. 
The review of heptachlor covers all uses of the 
pesticide in the United States and should be ap- 
mig hd future needs in the Agency. (Katz) 


TRANSVERSE MIXING IN _ PARTIALLY 
STRATIFIED FLOW 
California Univ., Berkeley. Dept. of Civil En- 


For primary bibliographic entry see Field 8B. 
W77-10965 


STREAMFLOW TRANSMISSION LOSSES IN 
WESTERN KANSAS, 

Geological Survey, Lawrence, Kans. 

For primary bibliographic entry see Field 4A. 
W77-10966 


MIGRATION OF LANDFILL LEACHATE 
THROUGH GLACIAL TILLS, 
ge State Geological Survey, Urbana. 

K. Cartwright, R. A. Griffin, and R. H. Gilkeson. 
Ground Water, Vol. 15, No. 4, p 294-305, July-Au- 
gust 1977. 9 fig, 6 tab, 14 ref. 


Descriptors: *Leachate, *Landfills, *Percolation, 
*Illinois, *Glacial drift, Clay minerals, Attenua- 
tion, Water pollution, Anaerobic conditions, 
Hydraulic conductivity, Chemical analysis, 
Biocontrol, Cation exchange, Hardness(Water), 
Chlorides, Sodium, Potassium, Ammonium salts, 
Heavy metals, Calcium, Iron, Laboratory tests, 
Laboratory columns, Sterilized 
leachate, Buffering capacity. 


Leachate was collected by anaerobic techniques 
from the 15-year old Du Page County sanitary 
landfill near Chicago, Illinois, and was passed 
through 44 laboratory columns containing various 
mixtures of calcium-saturated clays and washed 
sand. Leachate was run through the 
columns for periods of from 6 to 10 months, and 
effluents were periodically collected and tested for 
21 chemical constituents. Sterilized leachate was 
used in a duplicate set of columns to determine the 
effects of gross biological activity. Chlorine and 
certain organic compounds were relatively unat- 
tenuated by passage through the clay columns; 
monovalent cations, such as Na, K, and NH4, 
were moderately attenuated; and heavy metals, 
such as Pb, Cd, and Zn, were attenuated by even 
samll amounts of clay. Concentrations of Ca and 
Fe were much higher in the column effluents than 
they were in the original leachate. The active 
leachate reduced the hydraulic conductivity to a 
much greater degree than the sterile leachate. 
Field data show a ‘hardness halo’ corresponding to 
the Ca release in the columns. The relative at- 
tenuation rates of some of the ions also were con- 
firmed by field data, but the change in hydraulic 
conductivity was not as clearly shown. (Visocky- 
ISWS) 
W77-10968 


ION STIMULATION OF METABOLISM IN 
FISH ADAPTING TO GROWTH IN WARM 


WATER, (IN UKRANIAN), 
Akademiya Nauk URSR, Kiev. Instytut 
Hidrobiologii. 


For primary bibliographic entry see Field 5C. 
W77-10971 9 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Sources Of Pollution—Group 5B 


INITIAL DILUTION WITH DEEPWATER DIF- 
SERS 


FU; 9 
Caldwell 
(Australia). 
1. G. Wallis. 
Journal Water Pollution Control Federation, Vol. 
49, No. 7, p 1621-1626, July 1977. 3 fig, 3 tab, 3 ref, 
2 append. 


Connell Engineers, Melbourne 


Descriptors: *Waste water disposal, *Oceans, 
*Diffusion, *Waste water(Pollution), Water pollu- 
tion, Effluents, Sewage effluents, Outfall sewers, 
Model studies, Mathematical models, Waste dilu- 
tion, Pollution. 

Identifiers: “Deepwater diffusers. 


Wastewater generated in many coastal communi- 
ties is discharged into the ocean through deep- 
water diffusers. One measure of the performance 
of a diffuser is the initial dilution of the effluent 
(that is, the dilution when all initial momentum and 
buoyancy have been used). In an unstratified 
ocean, the approximate initial, dilution depends on 
the thickness of the surface effluent field and may 
be predicted from the discharge, the depth and the 
length of the diffuser. A dimensional graph that 
may be used to predict initial dilution was 
presented. (Sims-ISWS) 

W77-10974 


MODELING NITRATE MOVEMENT AND DIS- 
SIPATION IN FERTILIZED SOILS 

Agricultural Research Service, Columbia, Mo. 
Dept. of Hydraulic Engineering. 

K. E. Saxton, G. E. Schuman, and R. E. Burwell. 
Soil Science Society of America Journal, Vol. 41, 
= 2, p 265-271, March-April 1977. 5 fig, 1 tab, 27 
ref. 


Descriptors: *Model studies, *Leaching, 
*Nitrates, *Iowa, Water pollution sources, 
Solutes, Fertilizers, Movement, Soil profiles, 
*Path of pollutants, Mathematical model, Agricul- 
tural watersheds, Soil water movement, Percola- 
tion, Soil moisture, Pollutants, Demonstration 
watersheds, Crops, Corn(Field). 


It is important to know the fate of nitrogen (N) fer- 
tilizers to ensure crop production and to avoid pol- 
lution, but frequent measurement of soil N is dif- 
ficult. Therefore, a digital model was developed to 
calculate the occurrence, mo it, and di 

tion of nitrate-nitrogen (NO3-N) within the soil 
profile of fertilized agricultural lands. Daily NO3- 
N amounts and distributions within a 1.8-m soil 
profile were calculated by representing the major 
processes influencing NO3-N for the entire year. 
Daily soil moisture amounts and movement were 











ACOUSTIC METHOD FOR DETECTING 
LEAKS FROM SUBMERGED PIPELINES, 
Exxon Production Research Co., Houston, Tex. 
(Assignee). 

For primary bibliographic entry see Field 5G. 
W77-10995 


STUDY OF MINERALIZATION IN AN 
AGRICULTURAL SOIL OF RESIDUAL MUDS 
OF VARIOUS ORIGINS, (IN FRENCH), 

Ecole Nationale Superieure d’ Agronomique et des 
Industries Alimentaires de Nancy (France). 
Laboratoire Matiere Org. Environ. 

For primary bibliographic entry see Field 5G. 
W77-10998 


ELUCIDATING SALINATION MECHANISMS 
BY STABLE ISOTOPE TRACING OF WATER 
SOURCES, 

Weizmann Inst. of Science, Rehovoth (Israel). 
Dept. of Isotope Research. 

J. R. Gat. 

In: Brackish Water as a Factor in Development, 
International Symposium, January 5-10, 1975, 
Beer-Sheva, Israel, Ben-Gurion University of the 
Negev, p 15-23. 7 fig, 27 ref. 


Descriptors: *Meteoric water, *Encroachment, 
*Saline water systems, Stable isotopes, *Water 
sources, Oxygen isotopes, Deuterium, Brackish 
water, Model studies, Brines, Sea water, Saline 
water intrusion, Magmatic water, Evaporation, 
Arid lands, Hydrology, Groundwater. 

Identifiers: Evaporites, Ultrafiltration. 


Stable isotope characterization, along with more 
conventional chemical methods, is helpful in elu- 
cidating salinization mechanisms that operate in 
brackish water sources. Brackish waters and 
brines appear in the meteoric water cycle through 
such processes as dissolution of rocks and 
evaporites, salt retention and concentration by 
shale ultrafilters, salt concentration in residues of 
(surface) evaporation processes and admixtures of 
nonmeteoric waters such as seawater, 
paleobrines and possibly magmatic exhalations. 
One indicator of salinity origin is the abundance of 
oxygen 18 and deuterium in saline water sources 
compared with the isotopic composition of local or 
regional cyclic waters. The expected pattern in- 
volves conservation of the isotopic composition in 
the process of dissolution of anhydrous 
evaporites; heavy isotope species enrichment by 
surface evaporation processes, with a theoreti- 
cally predictable correlation between the degree of 
enrichment of oxygen 18 and deuterium; and a dif- 
ferent enrichment pattern for ultrafiltration 





predicted by a previously developed soil moist: 
evapotranspiration model. Profiles of NO3-N mea- 
sured periodically on two research watersheds in 
western Iowa, one normally fertilized (168 kg/ha 
per year) and the other excessively fertilized (448 
kg/ha per year) with N, were used for model verifi- 
cation. The daily calculations for the fertilized 
cornfields with moderately permeable soils in- 
cluded NO3-N movement, dissipation, and profile 
leaching. The predicted NO3-N profiles closely 
represented those measured. Like most prediction 
methods, this one was developed to a state of utili- 
ty, but revisions, improvements, and additions al- 
ways are possible and desirable. Many of the 
model representations could be improved by in- 
cluding additional details and refinements. And 
some assumptions, like negligible denitrification, 
could be eliminated if proper representations were 
available. (Humphreys-ISWS) 

W77-10975 


MATERIAL TRANSPORT THROUGH POROUS 
MEDIA: A_ FINITE-ELEMENT GALERKIN 
MODEL, 

Oak Ridge National Lab., Tenn. Environmental 
Sciences Div. 

For primary bibliographic entry see Field 2F. 
W77-10981 
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Pp residues. Seawater’s distinctive isotope 
composition can be traced to its mixtures with 
meteoric waters. Isotope characteristics as- 
sociated with the different pathways of saliniza- 
tion and its mechanisms are outlined. Studies in- 
clude those on salinity in a coastal aquifer, in arid 
zone hydrology and in groundwaters. (See also 
W77-11055) (Jahns-Arizona) 

W77-11056 


EFFECTS OF IRRIGATION MANAGEMENT 
ON THE QUALITY OF IRRIGATION RETURN 
FLOW IN ASHLEY VALLEY, UTAH, 

Superior Farming Co., Bakersfield, Calif. 

R. D. Bliesner, R. J. Hanks, L. G. King, and L. S. 
Willardson. 

Soil Science of America Journal, Vol. 41, No. 2, p 
424-428, March-April 1977. 5 fig, 3 tab, 11 ref. 


Descriptors: ‘*Leaching, ‘Irrigation effects, 
*Utah, *Return flow, *Irrigation water, Salinity, 
On-site investigations, Sprinkler irrigation, Soil 
management, Alfalfa, Electrical conductance, Soil 
profiles, Lysimeters. 

Identifiers: Ashley Valley(Utah). 


A study was conducted to evaluate reduced 
leaching fractions under different field water 
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management conditions. Three qualities of water 
were applied at three leaching fractions to areas of 
an alfalfa (Medicago sativa L.) field having three 
depths to the water table. A sprinkler irngaiion 
was used, with the electrical coabactivity of the ir- 
rigation water and soil solution extract at various 
depths measured for each application. Results in- 
dicate that soil profile salinity is relatively unaf- 
fected by leaching fraction for short periods of 
time (1 to 2 years), due to high relative concentra- 
tions of calcium and sulfate in the irrigation water 
and soil solution. The electrical conductivity of 
waters applied averaged 0.98, 2.22 and 2.80 
mmbhos/cm, respectively, for the season. Leaching 
fractions for the low leaching treatment of each 
water quality averaged 0.003, with other treat- 
ments ranging from 0.082 to 0.343. The total 
amount of salt removed in irrigation return flow 
from such an area varies directly with drainage 
water quantity since the concentration is relatively 
constant. (Jahns-Arizona) 

W77-11079 


THE NATURAL ABUNDANCE OF N15 IN THE 
SOIL-WATER SYSTEM OF A SMALL 
CATCHMENT AREA 

Queensland Univ., Brisbane (Australia). Dept. of 
Agriculture. 

For primary bibliographic entry see Field 2G. 
W77-11081 


WATER QUALITY IN VICINITY OF FENTON 
HILL SITE, 1975, 

Los Alamos Scientific Lab., N. Mex. 

For primary bibliographic entry see Field SA. 
W77-11129 


DISSOLUTION OF AMOPHOUS SILICON ON 
LAKE MICHIGAN, 

Argonne National Lab., Ill. Radiological and En- 
vironmental Research Div. 

J. 1. Parker, H. L. Conway, and E. M. Yaguchi. 

In: Report "ANL-75-60, Part III, (1976). p 58-60, 1 
fig. W-31-109-Eng-38. 


Descriptors: *Ecosystems, Limnology, Lakes, Sil- 
icon, Diatoms, Recycling, *Lake Michigan. 


Data from monthly sample collections in Lake 
Michigan showed that average concentration of 
diatom frustules per gram dry sediment in the 
water column was 3.08 times 10 to the eighth 
power. Average concentration in sediment traps at 
37 m was three times lower than the water column 
average, six times lower in the 60 m traps, and 50 
times in the bottom sediment. The vertical dis- 
tribution of particulate amorphous silicon was 
similar to that of frustules. The annual input of dis- 
solved reactive silicon was estimated to be only 
about 3.0% of the annual silicon requirement by 
diatoms, suggesting that approximately 97% of the 
silicon is recycled per annum. (See also W77- 
11132) (Chilton-ORNL) 

W77-11140 


LYSIMETER AND FIELD MEASUREMENTS OF 
CHLORIDE AND BROMIDE LEACHING IN AN 
UNCULTIVATED LOAMY SAND, 

Wisconsin Univ.-Madison. Dept. of Soil Science. 
P. G. Saffigna, D. R. Keeney, and C. B. Tanner. 
Soil Science Society of America Journal, Vol. 41, 
= 3, p 478-482, May-June 1977. 4 fig, 4 tab, 12 
ref. 


Descriptors: *Leaching, *Halides, *Lysimeters, 
*Chlorides, *Bromides, Tracers, Dispersion, 
Soils, Soil water, Soil water movement, Solvents, 
On-site investigations, Drainage, Soil profiles, Soil 
physics, Soil science, *Path of pollutants. 
Identifiers: Halide movement. 


Field and lysimeter measurements were made of 
Cl and Br leaching in a Plainfield loamy sand at 
Hancock, Wisconsin. Chloride and Br were excel- 


lent companion tracers, moving in a 1:1 ratio 
through the 500-cm field profile to the water table 
even when differences in halide leaching occurred 
between adjacent sites. Half of the Cl or Br ap- 
plied to the lysimeters was leached through the 
125-cm lysimeter profile in 13 or 17 cm of drainage 
during 22- and 205-day experiments, respectively. 
Edge effects in the lysimeter were studied by ap- 
plying Br near the edge and Cl in the center. Bro- 
mide was detected in the lysimeter drainage before 
Cl, but overall, edge effects were s . Lateral 
movement of Cl and Br in the lysimeter profile 
was less than 20 cm, which helps explain why large 
localized variations in solute transport can persist 
to considerable depth in this sandy soil. The dif- 
ferences in the distribution of halide between ad- 
jacent soil profiles within the lysimeter and field 
exceeded the average differences between the 
field and the lysimeter soil profiles. (Sims-ISWS) 
W77-11232 


WATER AND SALT FLOW THROUGH COM- 
PACTED CLAYS: I. PERMEABILITY OF COM- 
PACTED ILLITE AND MONTMORILLONITE, 
Western Australia Univ., Nedlands. Extension 
Service. 

For primary bibliographic entry see Field 2G. 
W77-11234 


= . 
HYDRAULIC AND THERMAL PROPERTIES 


OF A SANDY SOIL AS INFLUENCED BY IN- 
CORPORATION OF SEWAGE SLUDGE, 
Minnesota University, St. Paul; and Agricultural 
Research Service, St. Paul, Minn. 

S. C. Gupta, R. H. Dowdy, and W. E. Larson. 

Soil Science Society of America Journal, Vol. 41, 
No. 3, p 601-605, May-June 1977. 7 fig, 1 tab, 16 
ref. 


Descriptors: *Soil properties, *Sewage sludge, 
*Hydraulic properties, *Thermal properties, Soil 
moisture, Soil water, Retention, Hydraulic con- 
ductivity, Bulk density, Soil temperature, Organic 
matter, Diffusivity, Thermal conductivity, Soil 
physics, Soil science. 


Soil water retention was increased by incorpora- 
tion of sewage sludge into a sandy soil. Most of the 
increase resulted from water absorbed by organic 
matter (15-bar water). At any given water content, 
unsaturated hydraulic conductivity and soil water 
diffusivity decreased as rates of sludge addition in- 
creased. However, saturated hydraulic conductivi- 
ty increased as rates of sludge addition increased. 
Thermal conductivity decreased with increasing 
rates of sludge application. However, the heat 
capacity of all oven-dried sludge-soil mixtures was 
the same as that of the control treatment. The 
combination of a lower thermal conductivity and a 
higher specific heat (due to higher water content) 
buffered sludge-amended soil against sudden tem- 
perature changes. Thus, maximum and minimum 
daily temperatures on plots receiving sludge were 
a few degrees lower and higher, respectively, than 
those temperatures on the control treatment. 
(Sims-ISWS) 

W77-11236 


CONTAMINATION OF THE BIRD LIFE OF 
THE CAMARGUE BY ORGANOCHLORINE 
RESIDUES (CONTAMINATION DE 
L’AVIFAUNE CAMARGUAISE PAR DES 
RESIDUS ORGANOCHLORES), (IN FRENCH), 
Ontario Ministry of the Environment, Ottawa. 
Service Canadien de la Faune. 

For primary bibliographic entry see Field SC. 
W77-11277 


HEAVY METAL ACCUMULATION IN THE 
VICINITY OF A DESALINATION PLANT, 
Department of the Environment, Reading 
(England). Central Water Planning Unit. 

M. G. Romeril. 

Marine Pollution Bulletin, Vol. 8, No. 4, p 84-87, 
1977. 4 tab, 9 ref. 
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Descriptors: *Seasonal, *Copper, *Water pollu- 
tion sources, *Heavy metals, *Invertebrates, 
*Marine plants, *Absorption, *Industrial water, 
*Iron, *Zinc, Sand, Path of pollutants, Salinity. 
Identifiers: *Fucus, ‘*Desalination plants, 
*Limpet, *Bioaccumuiation. 


The brine effluent produced by a flash distillation 
desalination plant contains elevated levels of some 
heavy metals. The effluent produced from such a 
plant operating in Jersey during the summer 
months leads to increased metal concentrations in 
limpets and some Fucus species. This is most 
evident with copper which remains at elevated 
levels during the winter period of plant inactivity, 
probably due to the copper coating retained on 
boulders and pebbles on the uppershore. Limpets 
contained about 20 micrograms copper/gram 
which is about four times the copper concentration 
of unaffected animals. (Katz) 

W77-11278 


UPTAKE OF COPPER AND LEAD BY A 


METAL TOLERANT ISOPOD, ASELLUS 
MERIDIANUS RAC 

Cambridge Univ. (England). Dept. of Applied 
Biology. 


For primary bibliographic entry see Field SC. 
W77-11279 


FORMATION OF TOXIC PRODUCTS FROM A 
NO. 2 FUEL OIL BY PHOTOOXIDATION, 
Academy of Natural Sciences of Philadelphia, 
Avondale, Pa. Stroud Water Research Center. 

R. A. Larson, L. L. Hunt, and D. W. Blankenship. 
Environmental Science and Technology, Vol. 11, 
No. 5, p 492-496, May 1977. 11 fig, 42 ref. 


Descriptors: *Toxins, *Oil, *Oil wastes, *Fuels, 
*Toxicity, *Irradiation, *Phenols, *Oil spills, 
*Yeasts, *Bioassay, *Light, Pollutants, Organic 
matter, Environmental effects, Laboratory tests, 
Chemical analysis, Chemical reactions, Acids. 
Identifiers: *Carbonyl compounds, 
*Photooxidation, Bakers yeast. 


Oxygenated compounds toxic to baker’s yeast and 
relatively soluble in water were formed upon simu- 
lated environmental ultraviolet irradiation of a No. 
2 fuel oil. Toxicity reached a maximum within 24h 
and appeared to be principally due to reactive 
peroxides; addition of a mild reducing agent 
(thiacyclohexane) eliminated a large percentage of 
the light-induced toxicity. On continued irradia- 
tion, other classes of toxic compounds were 
produced. Carbonyl compounds (largely derived 
from benzylic hydrocarbons) and phenols in- 
creased at approximately linear rates for at least 
seven days. The phenolic compounds present in 
the original oil were largely destroyed and 
replaced by higher-boiling phenols (including 
hydroxyl-substituted aryl ketones). Quinones were 
not detected. The acids present included some 
with phenolic substitutents. (Katz) 

W77-11291 


ACCUMULATION AND RETENTION OF 
DIETARY 14C-DDT BY ATLANTIC MEN- 
HADEN. 


National Marine Fisheries Service, Beaufort, N.C. 
For primary bibliographic entry see Field SC. 
W77-11297 


FREQUENCY DISTRIBUTIONS OF TRACE 
METAL CONCENTRATIONS IN FIVE FRESH- 
WATER FISHES, 

Savannah River Ecology Lab., Aiken, S.C. 

J. P. Giesy, Jr., and J.G. Wiener. 

Transactions of the American Fisheries Society, 
Vol. 106, No. 4, p 393-403, 1977. 3 tab, 2 fig, 46 ref. 


Descriptors: *Cadmium, *Chromium, *Copper, 
*Iron, *Zinc, *Sunfishes, *Herrings, *Silversides, 
*Shiners, *Trace elements, *Distribution, 
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*Absorption, ‘*Path of pollutants, Metals, 
Nutrients, Baseline studies, Geochemistry, 
Analytical techniques, ‘*Statistical methods, 
Freshwater fish, Fish. 
Identifiers: Esox, Lepomis, Tissue analysis, 
Bioaccumulation. 
Whole body concentrations of Cd, Cr, Cu, Fe, and 
Zn were determined for samples of chain pickerel 
(Esox niger), bluegill (Lepomis macrochirus), 
blueback herring (Alozsa aestivalis), brook silver- 
side (Labidesthes sicculus), and golden shiner 
(Notemigonus crysoieucas) from a 1,120-hectare 
impoundment near Aiken, South Carolina. Species 
differences in mean concentrations were found for 
all five elements. Frequency distributions of 23 
cies-element grou S were compared to the 
po lognormel, Weltall and pest vie‘ dis- 
tributions. The lognormal, normal, Weilbull, and 
expotential distributions had the best fit to 57, i, 
26, and 0 percent of the species-element 
groupings, respectively. Four of the 23 species- 
element groupings departed significantly from all 
four of the distributions, primarily as a result of 
strong positive skewness. All species for which Cd 
and Cr were studied exhibited significant positive 
skewness, while skewness was less pronounced 
for concentrations of Cu, Fe, and Zn. Most sam- 
pies to which the Weilbull distribution gave the 
best fit did not depart significantly from either the 
rmal or normal distribution. Therefore, in 
most cases either the normal or lognormal distribu- 
tion may be satisfactorily employed as statistical 
models of frequency distributions of trace metal 
concentrations in fishes. Known required ele- 
ments (Cu, Fe, and Zn) tested more towards nor- 
mality than Cd and Cr, which followed lognormal 
distributions. (Katz) 
W77-11300 


NATURAL VARIABILITY IN DISTRIBUTION 
OF AN INTERTIDAL POPULATION OF 
MACOMA BALTHICA SUBJECT TO POTEN- 
TIAL OIL POLLUTION AT PORT VALDEZ, 
ALASKA, 

National Marine Fisheries Service, Auke Bay, 
Alaska. Auke Bay Lab. 

R. T. Myren, and J. J. Pella. 

Marine Biology, Vol. 41, p 371-382, 1977. 3 tab, 7 
fig, 38 ref. 


Descriptors: *Elevation, *Commercial shellfish, 
*Mollusks, *Populations, *Alaska, *Spatial dis- 
tribution, *Size, *Animal populations, 
*Distribution patterns, *Variability, *Temporal 
distribution, *On-site investigations, Intertidal 
areas, Aquatic habitats, Density, Baseline studies, 
Monitoring, Invertebrates, Environmental 
gradient. 

Identifiers: *Macoma baithica, *Port Val- 


dez(Alaska), Temporal variation. 


Natural variability in the abundance of an inter- 
tidal population of the lamellibranch Macoma 
balthica was measured during 1971 and 1972 in a 
study area near the proposed oil storage and tank- 
ship loading facility at the southern terminus of the 
Trans-Alaska pipeline in Port Valdez, Alaska. M. 
balthica were divided for analysis inio a large and 
a small size category. Small temporal changes in 
population densities throughout the entire study 
area were detected for both size categories over 
several of the 7 sampling times of the 2-year 
period. Large and persistent differences in density 
were found among elevation contour intervals for 
either size category; however, variations in the 
density profiles on elevation occurred among sam- 

times. Large M. balthica became more 
equitably distributed and the small category less 
equitably distributed among elevation contours 
over the 2-year period. Densities of both size 
categories were more stable at the higher eleva- 
tions of the study site. Large M. balthica were 
more homogeneously distributed along a given 
elevation contour interval than the small category. 
Mobility and time available to redistribute at a 
horizontal location would explain the more 
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homogeneous distribution of large M. balthica if 
competition for food resources exists. (Katz) 
W77-11301 


PCBS IN THE UNITED STATES INDUSTRIAL 
USE AND ENVIRONMENTAL DISTRIBUTION, 
TASK I. 

Vesar, Inc., Springfield, Va. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-252 012, 
Price codes: A21 in paper copy, A01 in microfiche. 
Environmental Protection Agency, Report EPA 
560/6-76-005, February 1976. 334 p, 48 tab, 32 fig, 
9 ref, 6 append. 


Descriptors: *Polychlorinated biphenyls, 
*Arochlor, Organic compounds, Chlorinated 
hydrocarbon pesticides, *Industrial plants, Indus- 
trial production, *Industrial wastes, Waste water 
treatment, Waste water disposal, *Sources of pol- 
lution, *Regulation, Environmental control, En- 
vironmental effects, Path of pollutants. 

Identifiers: Environmental transport, Environ- 
mental hazards, Environmental loads, 
*Environmental transport model, Industrial use, 
*Environmental distribution. 


This document presents the current state of 
knowledge about the production, usage, and dis- 
tribution of polychlorinated biphenyls (PCBs) in 
the United States. The information presented is 
derived fron: detailed studies on the production 
and first tier user industries, the past and present 
generation, and disposition of PCB-containing 
wastes, environmental transport and cumulative 
loads, potential alternatives to PCBs usage, inad- 
vertent losses to and potential formation in the en- 
vironment, and current regulatory authorities for 
PCBs control. These results indicated that, 
although PCBs content of industrial wastes can be 
reduced through various approaches (treatment, 
substitution, etc.), there exists a potentially severe 
future hazard in the form of large amounts of 
PCBs currently contained in land disposal sites. 
Further definition of this and other aspects of the 
PCBs problem, and determination of ways to 
minimize the hazard, are recommended. (Katz) 
W77-11317 


ACUTE TOXICITY OF OIL DISPERSANTS TO 
MARINE FISH LARVAE, 

Aberdeen Univ. (Scotland). Dept. of Natural His- 
tory. 

For primary bibliographic entry see Field SC. 
W77-11333 


ZINC-65 SPECIFIC ACTIVITIES IN THE 
MIGRATORY PACIFIC HAKE MERLUCCIUS 
PRODUCTS, 

Oregon State Univ., Corvallis. School of Oceanog- 


raphy. 

N. H. Cutshall, J. R. Naidu, and W. G. Pearcy. 
Marine Biology, Vol 40, p 75-80, 1977. 3 fig, 1 tab, 
22 ref. 


Descriptors: *Zinc, *Path of pollutants, *Zinc 
radioisotopes, *Radioecology, *Columbia River, 
*Marine fish, Size, Radioisotops, Nuclear reac- 
tors, Migration patterns, Metals, California. 
Identifiers: *Pacific hake. 


Pacific Hake (Merluccius productus), migrating 
northward along the California coastline during 
summer, encounter the southwesterly flowing 
plume of the Columbia River. Radioactive 65Zn 
associated with the plume waters is taken up by 
the migrating hake. Smaller fish reflect this con- 
tamination earlier than larger fish. Zinc-65 specific 
activities increase toward north as far as 46N, off 
the mouth of the Columbia River, and then decline 
northward along the coast of Washington. Specific 
activities of 65Zn in muscle tissues are con- 
sistently higher than those in whole-fish samples. 


(Katz) 
W77-11336 


DYNAMICS OF SOME TRACE ELEMENTS IN 
ORGANS AND TISSUES OF THE RUDD, 
Kaspiiskii Nauchno-Issledovatelskii Institut Ryb- 
nogo Khozyaistva, Astrakhan (USSR). 

V.1. Vorob’yev, and V. F. Zaytsev. 
Hydrobiological Journal Vol 11(2), 1975. p 57-66, 1 
tab, 10 ref. (Translation from Russian). 


Descriptors: *Freshwater fish, *Path of pollu- 
tants, *Metals, ‘*Iron, *Copper, *Aluminum, 
Laboratory tests, Chemical analysis, Seasonal, 
*Trace elements, Fish physiology, Fish diseases. 
Identifiers: Tissue concentrations, Gill filaments, 
Kidneys, Swim bladder, Scales, Sex differences, 
*Rudd. 


A study was made of the dynamics of iron, 
copper, aluminum in rudd organs and tissues dur- 
ing the spring, summer and fall in 1969 and 1970. 
Significant sex differences were observed of the 
fish in spring. Concentration of these substances 
were highest in the spring. In the fall iron accumu- 
lated mostly in the kidneys of fish. (Katz) 
W77-11342 


EXTENT OF EFFLUENT INFLUENCE ON 
LAKE WATER DETERMINED BY BACTERIAL 
POPULATION DISTRIBUTIONS, 

Ontario Ministry of the Environment, Rexdale. 
Lab Service Branch. 

D. A. Rokosh, S. S. Rao, and A. A. Jurkovic. 
Journal of the Fisheries Research Board of 
Canada, Vol. 34, p 844-849, 1977. 5 fig, 7 ref. 


Descriptors: *Lake Superior, Bacteria, Coliforms, 
*Pulp wastes, ‘*Pulp and paper industry, 
*Industrial wastes, On-site investigations, *Water 
pollution effects, *Path of pollutants, Methodolo- 


gy, . 

Identifiers:  Heterotrophic bacteria, Fecal 
coliforms, *Industrial effluents, Effluent outfall, 
*Total coliforms, Organic sulfur reducers, 
*Nipigon Bay(Ont). 


Populations of heterotrophic bacteria, total and 
fecal coliforms, and sulfur cycle bacteria were 
measured in a large body of water receiving the ef- 
fluent of a pulp and paper industry. Elevated bac- 
terial populations were detected near the effluent 
outfall but persistent populations, larger than 
those in unaffected lake water, extended as far as 
19 km from the effluent outfall. This ability to de- 
tect influences to distances up to 19 km adds a new 
dimension to a description of a mixing zone receiv- 
ing industrial effluents. (Katz) 

W77-11350 


TRANSFER OF THE CHLORINATED 
HYDROCARBON PCB IN A LABORATORY 
MARINE FOOD CHAIN, 

Scripps Institution of Oceanography, La Jolla, 
Calif. 


E. D. Scura, and G. H. Theilacker. 
Marine Biology, Vol. 40, p 317-325, 1977. 4 tab, 2 
fig, 34 ref. 


Descriptors: *Aroclors, *Polychlorinated biphen- 
yl, Laboratory tests, Me’ ry, Bioassay, 
Water pollution effects, *Path of acer ae 
*Food chains, Marine animals, 

*Algae, *Rotifers, California, Trophic level, level. 
Identifiers: Northern anchovy, Algal flagellate, 
Dunaliella, Brachionus, *Chlorinated hydrocar- 
bons. 


7 


The transfer of chlorinated hydrocarbons (CHC) 
in a laboratory simulation of a three trophic level 
marine food chain was studied. The food chain 
consisted of the algal ite Dunaliella sp., the 


flagella’ 
rotifer Brachionus plicatilis, and the larva of the 
northern anchovy Engraulis mordax. Each trophic 
level appeared to be in a steady-state at the time of 
first sampling, 5 days after inoculation. Apparent 
partition coefficients were calculated for each 
trophic level. The CHC contamination in the diet 
of the rotifers and anchovy larvae was also calcu- 
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lated. Unfed anchovy larvae accumulated the 
same amount of CHC as fed larvae and the final 
concentration appeared to be dependent on the 
CHC concentration in the seawater. The data in 
this report suggest that CHC accumulation is not a 
food-chain phenomenon but rather the result of 
direct partitioning of the compounds between the 
seawater and the test organism. (Katz) 
W77-11356 


SURFACE-WATER QUALITY IN THE YAMPA 
RIVER BASIN, COLORADO AND WYOMING-- 
AN AREA OF ACCELERATED COAL 
DEVELOPMENT, 
Geological Survey, 
Resources Div. 

D. A. Wentz, and T. D. Steele. 

Paper presented at: Conference on Water for 
Energy Development, Engineering Foundation, 
Asilomar Conference Grounds, Pacific Grove, 
California, December 5-10, 1976. 28 p, 11 fig, 1 
tab, 4 ref. 


Lakewood, Colo. Water 


Descriptors: *Coal mine wastes, *Path of pollu- 
tants, *Streams, *Colorado, *Wyoming, Bottom 
sediments, Sediment yield, Sampling, Baseline 
studies, Chemical analysis, Trace elements, Dis- 
solved solids, Iron, Manganese, Nitrogen, 
Phosphorus, Carbon, Water temperature, Evalua- 
tion. 

Identifiers: * Yampa River basin(Colo and Wyo). 


Coal production in the Yampa river basin of 
Colorado and Wyoming is expected to exceed 20 
million tons annually by 1990. Increased coal 
production and related development could in- 
crease withdrawals of surface water, which cur- 
rently (1976) supplies the bulk of water used in the 
basin. Analyses have been carried out to deter- 
mine ambient surface-water quality in the basin 
prior to accelerated coal-resource development. 
Regional temperature patterns, sediment yields, 
and relations between specific conductance and 
concentrations of major inorganic chemical con- 
stituents have been determined from available 
historical data. Time-trend analyses of historical 
stream temperatures at the mouths of the two main 
subbasins show no discernible changes since 1951. 
Over the same period, there has been a 14-percent 
increase in dissolved-solids concentration in one 
subbasin, although no change has occurred in the 
other. The historical data were complemented by a 
reconnaissance of 82 stream sites during low-flow 
conditions in August and September 1975. At three 
sites, concentrations of trace elements in water 
and in bottom sediments were higher than ambient 
levels determined for the basin. Iron and man- 
ganese concentrations exceeded current drinking 
water standards recommended by the U.S. Public 
Health Service (1962) at 40 sites; high concentra- 
tions of nitrogen, phosphorous, and organic car- 
bon were found at six sites. Diversity indices for 
benthic macroinvertebrates provide no concrete 
evidence for additional anomalous sites in the 
basin. (Woodard-USGS) 

W77-11366 


RIVER-QUALITY ASSESSMENTS, 

Sng ar Survey, Reston, Va. Water Resources 
Advisory Committee on Water Data for 

Public Use, Longboat Key, Fla. Working Group 

on River-Quality Assessment; and Geological Sur- 

vey, Portland, Oreg. Water Resources Div. 

P. E. Greeson, C. J. Velz, and D. A. Rickert. 

Water Resources Bulletin, Vol. 13, No. 3, p 445- 

453, June 1977. 24 ref. 


Descriptors: *Water quality, *Assessments, 
*River basins, *Water pollution sources, *Water 
quality control, Evaluation, Watershed manage- 
ment, Dissolved oxygen, Trace elements, Algae, 
Land use, Erosion, Planning. 

Identifiers: *Willamette River basin(Oreg). 


In 1972, the U.S. Geological Survey 


L 1 a pilot 
program of river-quality assessments. 


objec- 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


tives of the program are (1) to define the character, 
interrelationships, and apparent causes of existing 
river-quality problems, and (2) to devise and 
demonstrate the analytical approaches and the 
tools and methodologies needed for developing 
water-quality information that will provide a 
sound technical basis for planners and managers to 
use in assessing river-quality problems and 
evaluating management alternatives. The most 
noteworthy finding of a pilot assessment of the 
Willamette River basin, Oregon, was that across- 
the-board advanced waste treatment was not the 
answer to the problem of meeting stringent water- 
quality standards established for the river. The as- 
sessment also found that existing water-quality 
data generally are inadequate for defining the criti- 
cal cause-effect relationships that control river- 
quality problems and that intensive, synoptic sur- 
veys keyed to local problems and conditions 
would be required in most river basins to develop 
an adequate information base for managing impor- 
tant river-quality problems. The study illustrated 
that rigid nationwide standards and regulations are 
likely to result in unneeded expenditures in some 
river basins and in undesirable quality in others. 
(Woodard-USGS) 

W77-11379 


EFFECTS ON GROUND-WATER ° eas 
FROM  IRRIGATING PASTURE 
SEWAGE EFFLUENT NEAR LAKELAND, 
FLORIDA, 
Geological Survey, 
Resources Div. 

R. C. Reichenbaugh. 
Water-Resources Investigations 76-108, April 
1977. 56 p, 13 fig, 12 tab, 16 ref. 


Tallahassee, Fla. Water 


Descriptors: *Path of pollutants, *Supplemental 
irrigation, *Sewage effluents, *Groundwater 
movement, * Artificial recharge, Water analysis, 
Water wells, Bacteria, Nitrogen compounds, Ir- 
rigation, Pastures, Florida. 
Identifiers: *Lakeland area(Fla), 
treated effluent. 


Secondary 


Since 1969 an average of 25,000 gpd of domestic 
secondary-treated effluent has been used to sup- 
plement irrigation of 30 acres of grazed pasture 
north of Lakeland, Florida. Monitor wells were 
contructed near the effluent-irrigated pasture. The 
water table in the surficial aquifer under the 
pasture varied from 1.0 to 3.3 feet below land sur- 
face. Total nitrogen was less than 20 percent of the 
effluent content after percolating 8 feet; no in- 
crease in nitrogen was detected 20 feet below the 
surface, or in down-gradient ground water. There 
was no evidence of phosphorus or carbon con- 
tamination of ground water. Low numbers of bac- 
teria (generally coliform) were noted in some sam- 
ples from nine wells. Four wells sampled con- 
tained bacteria of probable fecal origin. Low-rate 
application of the effluent to the pasture ap- 
parently has had little effect on the soil and ground 
water. (Woodard-USGS) 

W77-11381 


REAERATION COEFFICIENTS OF STREAMS-- 
STATE-OF-THE-ART, 

Geological Survey, Bay St. Louis, Miss. Water 
Resources Div. 

R. E. Rathbun. 

Journal of the Hydraulics Division, ASCE 
Proceedings, Vol 103, No HY4, Paper 12878, p 
409-424, April 1977. 2 fig, 6 tab, 39 ref. 


Descriptors: *Reaeration, *Streams, *Equations, 
*Dissolved oxygen, *Analytical techniques, Mea- 
surement, Reviews, Evaluation. 


*Predictive equations, *Reaeration 


The reaeration coefficient is one of the parameters 
necessary for the modeling of dissolved oxygen 
concentrations in streams. Hence, techniques for 
measuring or predicting this coefficicent must be 


available. There are three basic techniques for 
measuring the reaeration coefficients of streams. 
These are the dissolved-oxygen balance, the 
disturbed equilibrium, and the tracer techniques. 
The tracer technique has the advantage that it does 
not require the measurement of any of the sources 
and sinks of dissolved oxygen in the stream. There 
are numerous equations in the literature for pre- 
dicting reaeration coefficients, and these equa- 
tions give a wide range of predicted coefficients 
for a specific set of hydraulic conditions. Applica- 
tion of these equations to five streams for which 
reaeration coefficients were measured with the 
tracer technique shows that no one equation is 
best for all the streams. There is also a definite ten- 
dency for the calculated coefficients to be 

than the experimental values. (Woodard-USGS) 
W77-11382 


REGULATION OF FORESTRY RELATED NON- 
POINT SOURCE POLLUTION UNDER THE 
FEDERAL WATER POLLUTION CONTROL 
ACT AMENDMENTS OF 1972, 

Debevoise and Liberman, Washington, D.C. 

For primary bibliographic entry see Field 5G. 
W77-11458 


SURVEILLANCE IN WATER QUALITY 
MANAGEMENT, 
Colorado State Univ., 
Agricultural Engineering. 

For primary bibliographic entry see Field SG. 
W77-11478 


Fort Collins. Dept. of 


SOME ASPECTS OF THE DAILY DEVELOP- 
MENT OF THE PLANKTON IN THE ENVIRON- 
MENT OF THE PORT OF MARSEILLE, (IN 
FRENCH), 

Aix-Marseille-2. Univ. 


(France). 
d’Hydrobiologie. 
For primary bibliographic entry see Field 2L. 
W77-11486 


Laboratoire 


PROCEEDINGS OF WORKSHOP ON 
MICROORGANISMS IN URBAN STORM- 
WATER, 

Municipal Environmental Research Lab., Cincin- 
nati, Ohio. 

For primary bibliographic entry see Field SA. 
W77-11489 


MICROORGANISMS IN URBAN STORM- 
WATER — A U.S. ENVIRONMENTAL PROTEC- 
TION AGENCY PROGRAM OVERVIEW, 
Municipal Environmental Research Lab., Cincin- 
nati, Ohio. 

For primary bibliographic entry see Field 5A. 
W77-11490 


5C. Effects Of Pollution 


ORGANIC MATTER AND NITROGEN DIS- 
TRIBUTION IN SOME MOUNTAIN HEATH 
COMMUNITIES OF THE SOURCE LAKE 
BASIN, WASHINGTON, 

Oregon State Univ., Corvallis. Forest Research 


a primary bibliographic entry see Field SB. 
W77-10803 


THE INFLUENCE OF THE QUALITY OF 

WATER ON ECOLOGICAL SYSTEMS, 

Liege Univ. (Belgium). Institut de Mathematique. 

D. M. Dubois. 

In: Proceedings of the IFIP Working Conference 

on Computer Simulation of Water Resources 

Systems. G.C. Vansteenkiste (Ed.), Ghent, Belgi- 

= sanite ied 2, 1974. American Elsevier 
any, Inc., New York, N.Y., p 

535-543, 1975. Soha t , 4ref. 
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“Water quality, *Plankton, 
pte analysis, Sea water, Computers, 
——, Equations, Mathematical models, 


stems analysis, Effects. 
Ebcncifiers: Spatial structuration, Prey, Predator. 


Recently, a general model was proposed to explain 
the fluctuations and the spatial structuration in 
plankton populations in the sea. An index of fluc- 
tuations, directly connected to the diversity and 
the stability of ecological systems, was given for 
the model by Dubois. The spatial structuration of 
interacting populations is well explained by the 
model. A critical wavelength is a basic charac- 
teristic of this structuration. The purpose of this 
working-paper is to exhibit the great influence of 
the quality of water on ecological systems. The 
quality of water can be characterized not only by 
suitable values of such properties as temperature, 
salinity, dissolved oxygen and dissolved nutrients, 
but also by such mechanical properties as move- 
ment of water and turbulent diffusion. Several 
cases have been simulated on computers and it is 
shown that populations exhibit fluctuations and a 
— inhomogeneity with a rather long lifetime. 
also W77-10806) (Bell-Cornell) 
Wr. 10818 


STATIC AND DYNAMIC SIMULATION OF 
WATER TRANSPORT IN A COMPLEX NET- 
WORK SYSTEM, 

Technische Hogeschool Twente, Enschede 
(Netherlands). Dept. of Chemical Engineering. 

For primary bibliographic entry see Field 5B. 
W77-10828 


REDWOOD NATIONAL PARK STUDIES, DATA 
RELEASE NUMBER 2, REDWOOD CREEK, 
HUMBOLDT COUNTY, AND MILL CREEK, 
DEL NORTE COUNTY, CALIFORNIA, APRIL 
11, 1974-SEPTEMBER 30, 1975, 

Geological Survey, Menlo Park, Calif. Water 
Resources Div. 

For primary bibliographic entry see Field 4C. 
W77-10857 


HEAVY METAL DISCHARGES INTO SHASTA 
LAKE AND KESWICK RESERVOIRS ON THE 
UPPER SACRAMENTO RIVER, CALIFORNIA: 
A RECONNAISSANCE DURING LOW FLOW, 
Geological Survey, Menlo Park, Calif.; Water 
Resources Div.; and Geological Survey, 
Lakewood, Colo. Water Resources Div. 

For primary bibliographic entry see Field SB. 
W77-10860 ‘ 


WATER QUALITY DATA DURING SEP- 
TEMBER 10-13, 1974 AT WARD COVE AND 
TONGASS NARROWS, ALASKA. 

Environmental Protection Agency, Anchorage, 
Alaska. Alaska Operations Office; Environmental 
Protection Agency, Seattle, Wash. Region X.; and 
Environmental Protection Agency, Seattle, Wash. 
Analysis Div. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-253 994, 
Price codes: A04 in paper copy, AOI in microfiche. 
EPA Working Paper No. EPA-910-8-76-097, April 
1975. 60 p, 2 fig, 9 tab, 10 ref. 


Descriptors: *Water quality, *Pulp wastes, 
*Waste water disposal, *Environmental effects, 
*Water pollution effects, *Baseline studies, 
*Alaska, Estuaries, Bottom ‘sediments. 
Identifiers: *Outer Continental Shelf, Ward 
Cove(Alas), Tongass Narrows(Alas). 


A brief water quality survey was conducted in the 
estuarine waters of Ward Cove and the adjacent 
marine waters of Tongass Narrows near 
Ketchikan, Alaska, during the week of September 
9, 1974 to determine the present influences of 
waste discharges from the Ketchikan Pulp Mill 
Company following the installation and operation 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Effects Of Pollution—Group 5C 


of its primary treatment system for pulping waste- 
waters, and to assay any improvements in these 
receiving waters as a consequence of equipping 
the mill with this treatment facility. Visual and 
biological observations of the bottom deposits and 
surface waters showed no hydrogen sulfide bub- 
bles in the Ward Cove area; these undoubtedly 
were present during the 1968-1969 study but not 
reported. Small mats of sludge and pulp fibers ob- 
served in surface reaches of Ward Cove Near mill 
outfalls were not observed during the 1974 survey. 
Polychaete worms, not of frequent occurrence in 
the samples from the 1968-1969 study, were noted 
at all but two stations, 1 and 6, in Ward Cove dur- 
ing the 1974 survey. Thus, it was apparent that 
some improvement had occurred in the bottom 
deposits, even though there were no major im- 
a elsewhere in the study area. (Sinha- 


W77-10890 


OIL SPILL AND OIL POLLUTION REPORTS, 
FEBRUARY 1975 - APRIL 1975, 

California Univ., Santa Barbara. Marine Science 
Inst. 

For primary bibliographic enicy see Field 5G. 
W77-10891 


STUDIES OF PRIMARY PRODUCTIVITY AND 
PHYTOPLANKTON ORGANISMS IN THE COL- 
VILLE RIVER SYSTEM, 

Alaska Univ., College. Inst. of Marine Science. 

V. Alexander, C. Coulon, and J.C 

In: Environmental Studies of an Arctic Estuarine 
System, Environmental Protection Agency 
Ecological Research Series No. EPA-660/3-75- 
026, June 1975. p 299-426, 37 fig, 21 tab, 24 ref. 
Grant R801124-03. 


Descriptors: *Primary productivity, *Cold re- 
gions, ‘Phytoplankton, ‘*Baseline _ studies, 
Resources development, Environmental effects, 
Arctic. 

Identifiers: *Outer Continental Shelf, Colville 
River, Beaufort Sea. 


The Colville River is a relatively unknown 
drainage system in terms of its aquatic biological 
components. For this reason, biological studies 
formed an important part of this baseline study. 
This portion of the report deals specifically with 

hytoplankton organisms, which received a con- 
siderable amount of attention because they form 
the basis upon which the aquatic biological system 
exists, and even the most elementary taxonomic 
work has not been done in this region. Pri 
productivity rates are low in the offshore area, but 
are considerably higher than those found in the 
open Arctic Ocean, possibly in part as a result of 
nutrient supply by the Colville River. Inorganic 
nitrogen compounds brought down by the river are 
removed rapidly in Simpson Lagoon. Relatively 
high nitrate uptake rates suggest that there is sig- 
nificant utilization by the offshore phytoplankton 
of nitrate brought down with the river water. Max- 
imum offshore productivity rates are usually 
found in the deeper, colder, more saline waters. 
An especially high rate in deep water outside Pin- 
gok Island at the Beaufort Sea station may be re- 
lated to upwelling in this area, and thus nutrient 
enrichment. (See also W77-10893) (Sinha-OEIS) 
W77-10900 


THE NEARSHORE BENTHOS, 

Alaska Univ., College. Inst. of Marine Science. 
For primary bibliographic entry see Field 2L. 
W77-10901 


ENVIRONMENTAL SURVEY OF EFFECTS OF 
DREDGING AND SPOIL DISPOSAL, NEW LON- 
DON, CT. FIRST YEAR’S STUDIES JULY 1974 - 
JULY 1975. 

National Marine Fisheries Service, 

N.J. Middle Atlantic Coastal Fisheries Center. 
For primary bibliographic entry see Field 6G. 


W77-10906 


EXPERIMENTAL ANALYSIS OF THE TRANS- 
FERS OF A MICROPOLLUTANT (ZN65) TO 
THE TERMINAL CONSUMER IN A FRESH 
WATER ECOSYSTEM, (IN FRENCH), 

Limoges Univ. (France). a Biology Lab. 

G. Parouty, and C. Chaise: 

CR Seances Soc Biol Fil. 1681), p 78-82, 1974. 


Descriptors: *Path of pollutants, Pollutant identifi- 
cation, Ecosystems, *Zinc radioisotopes, Salts, 
Food chains, Daphnia, Crayfish, Microorganisms, 
Toxicity, Trophic level, Water pollution effects. 
Identifiers: Loach, Lymnaea, Orconectes- 
Limosus, *Zinc-65. 


Vital elements or pollutants are absorbed by fresh- 
water organisms either directly from the water or 
from food ingested. When a ‘prey’ organism con- 
centrates a toxic element in a polluted environ- 
ment, other organisms that feed upon it may show 
a similar tendency toward concentration. The con- 
centration factor rises as the number of trophic 
levels in the alimentary chain increases. The 
transfer of salts of Zn65 was measured in Or- 
conectes limosus in a short trophodynamic chain, 


(crayfish). An interference study was made 
between direct absorption from the water and 
transfers of small quantities of Zn ions in the 
trophic chain of 2 freshwater communities. Biolog- 
ical concentration through a food chain alone is 
difficult to detect when sublethal levels are in- 
volved. In the secondary consumer (loach) the 
contamination via the alimentary tract is minimal 
compared with that produced by the water en- 
vironment, even if the concentration of the latter 
is weak compared with the content present in the 
food. In the predator (crayfish), direct absorption 
and loss from water is the major mechanism of Zn 
ion accumulation. Decontamination occurs during 
the meal itself. A further partial rejection of ex- 
cess Zn, favored by normal feeding, diminishes 
the percentage of Zn65 activity retained. The 
specific threshold of toxicity of the metal ions in- 
creases in high Ca waters. The importance of the 
route of transmission (water or food) depends on 
the quantities of food offered and its availability. 
a ge oh 1975, Biological Abstracts, inc. 
W77-10913 


GREAT LAKES: CHEMICAL MONITORING, 
Wisconsin Univ., Madison, Lab. of Hygiene. 
For primary bibliographic entry see Field SB. 
W77-10924 


IMPACT ON TEXAS WATER QUALITY AND 
RESOURCES OF ALTERNATE STRATEGIES 
FOR PRODUCTION, DISTRIBUTION, AND 
UTILIZATION OF ENERGY IN TEXAS IN THE 
PERIOD 1974-2000, 

Texas Univ. at Austin. 

G. A. Rohlich, E. F. Galwardi, and D. Malish. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-243 330, 
Price codes: A06 in paper copy, A01 in microfiche. 
Prepared for Texas, Governor’s Energy Advisory 
Council, Office of the Lieutenant Governor, 
Capitol Station, Austin, Texas, January 1975. 105 
p, 34 tab, 23 fig, 43 ref, append. 


Descriptors: *Electric power production, *Water 


production, 
demand, Water requirements, Water con- 
sumption, Thermal pollution, Costs, Projections. 
Identifiers: Neches River Basin(Tex), Colorado 
River(Texas). 


Ta, moan, consi, So aunt see 


strategies of energy production and utilization on 
Texas water pee The analyses include infor- 
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mation and projections on water demands, water 
consumption, wastewater flows, pollution loads, 
costs for control of thermal discharges and for 
waste treatment facilities, and energy require- 
ments for control of environmental quality. 1970 
was selected to establish baseline conditions. Pro- 
jections have been made for several intervening 
periods between 1970 and 2000. The sectors con- 
sidered in the analyses include energy production, 
municipalities, and industry. The industrial sector 
includes separate analyses for steam electric 
power, manufacturing, pulp and paper, chemicals, 
petroleum refining, and primary metals. The first 
part of the report presents an overview of the im- 
pact of projected energy and water demands and 
alternate fuel strategies on the state’s water 
resources. The second part of the report presents 
analyses for the Colorado and Neches River 
Basins. These basins represent relatively different 
regions with regard to water resources and indus- 
trial and population concentrations. The third part 
of the report (Appendix A) presents analyses and a 
comparison of a baseline scenario and a market 
forces scenario. The data and assumptions for 
these scenarios were provided by the Governor’s 
Energy Advisory Council. (Nessa-NC) 

W77-10930 


ACUTE TOXICITY OF SELECTED ORGANIC 
COMPOUNDS, TO FATHEAD MINNOWS, 
Environmental Research Lab., Duluth, Minn. 
V.R. Mattson, J. W. Arthur, and C. T. Walbridge. 
U.S. Environmental Protection Agency, Ecologi- 
cal Research Series, Report EPA 600/3-76-097, 
October, 1976. 12 p, 3 tab, 17 ref. 


Descriptors: *Bioassay, Freshwater fish, Min- 
nows, Juvenile fish, *Laboratory tests, *Toxicity, 
*Acids, *Alcohols, Hydrocarbons, Lake Superior, 


Water pollution effects. 
Identifiers: * Aldehydes, *Ketones, 
*Pentachlorophenol, *Ethanol, Pimephales 


Fathead minnow, Relative toxicity, Static bioas- 
says, Lake Superior water, *Reconstituted water. 


Static nonrenewal laboratory bioassays were con- 
ducted with 26 organic compounds commonly 
used by industry. The selected compounds 
represented the five following chemical classes: 
acids, alcohols, hydrocarbons, ketones and al- 
dehydes, and phenols. Juvenile fathead minnows 
(Pimephales promelas) were the test animal, and 
test duration was limited to 96 hr. Lake Superior 
water served as the diluent source for all test com- 
pounds. Additional tests were served as the diluent 
source for ali test compounds. Additional tests 
were conducted with a reconstituted diluent water 
for five compounds. The alcohol compounds were 
generally 10 to 100 times less toxic than chemicals 
tested in the other four chemical classes. Com- 
pounds in the other four classes had a similar tox- 
icity range. The most lethal chemical tested was 
pentachlorophenol (96-hr LC50 of 0.6 mg/1.) and 
the least lethal was ethanol (96-hr LC50 of 13,480 
mg/1.). Most of the minnow deaths occurred dur- 
ing the first 24 hr. Comparative chemical tests in 
the two diluent waters gave similar lethal respon- 
ses. (Katz) 

W77-10934 


REVIEW OF PCB LEVELS IN THE ENVIRON- 


MENT, 

Environmental Protection Agency, Washington, 
D.C. Office of Toxic Substances. 

For primary bibliographic entry see Field 5B. 
W77-10935 


INITIAL SCIENTIFIC AND MINIECONOMIC 
REVIEW OF MONURON, SUBSTITUTE 
CHEMICAL PROGRAM, 

Midwest Research Inst., Kansas City, Mo. 

T. L. Ferguson. 

Available from the National Technical Informa- 
tion Service, ‘aie VA 22161 as PB-248 110, 
Price codes: A06 in paper copy, AOI in microfiche. 


Environmental Protection Agency, Report 540/1- 
75-028, NTIS PB-248 110, November 1975, 113 p, 
17 tab, 2 fig, 11 ref. 


Descriptors: *Herbicides, *Toxicity, Pathology, 
Biochemistry, Water Fowl, Ducks(Wild), 
*Environmental effects, Goats, Mammals, En- 
zymes, *Economic justification, *Economics, 
Foods, Pesticides, Bioassay. 

Identifiers: *Monuron, *2,4,5-T, *Alternative 
chemicals program, Photodecomposition 
products, Rats, Hepatic microsomal enzymes, Tu- 
morigenicity, Food tolerance, *Fish toxicity. 


This is the 8th in a series of in-depth scientific 
literature searches which review the safety and ef- 
ficacy of substitute chemicals registered by EPA 
as possible replacements for cancelled or 
suspended pesticides or pesticides in litigation. 
The reviews are part of the Substitute Chemical 
Program, initiated under PL 93-135 (Oct. ‘73). This 
report on Monuron, a registered substitute herbi- 
cide for certain cancelled and suspended uses of 
2,4,5-T, covers all uses on Monuron and is in- 
tended to be adaptable to future needs. The data 
contained in this report was not intended to be 
complete in all areas. Data searches ended in 
April, 1975. The review was coordinated by a team 
of EPA scientists in the Criteria and Evaluation 
Division of the Office of Pesticide Programs. Draft 
copies of the report have been reviewed by the 
scientific staffs of EPA’s National Environmental 
Research Centers and their associated laborato- 
ries. E. I. duPont de Nemours and Co., a manufac- 
turer of Monuron, reviewed the draft of this report 
and made certain comments and additions. (Katz) 
W77-10936 


THE INTERRELATIONSHIP OF MATERIAL 
TOXICITY STREAM PROPERTIES AND QUAN- 
TITY OF SPILLED MATERIAL IN ASSESSING 
THE RISK OF HAZARDOUS MATERIAL 
SPILLS, 

Texas A and M Univ., College Station. Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field SB. 
W77-10938 


INVESTIGATION OF SELECTED POTENTIAL 
ENVIRONMENTAL CONTAMINANTS: MER- 
CAPTOBENZOTHIAZOLES, 

Syracuse Research Corp. N.Y. 

J. Santodonato, L. N. Davis, P. H. Howard, and J. 
Saxena. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-256 662, 
Price codes: A08 in paper copy, A01 in microfiche. 
Environmental Protection Agency, Report EPA 
perro June 1976. 146 p, 45 tab, 11 fig, 180 
ref. 


Descriptors: ‘*Public health, Env.ronment, 
*Environmental effects, *Corrosion control, Tox- 
icity, *Human disease, Mammals, Sources of pol- 
lution, Water pollution effects, Plants, Animals, 
Laboratory tests, Methodology. 





Identifiers: *Environmental contaminants, 
the, _=7 7 >] ie: S, 2 LZ, 
zide, Dithiobisb hiazol N-cyclohexyl-2- 





benzothiazide, Rubber accelerating conversion in- 
hibitors. 


The potential environmental hazard from the com- 
mercial use of 2 (MBT) 
are reviewed. Most of the ap 
are consumed as rubber accelerators in vulcaniza- 
tion processes, although the sodium salt of MBT is 
used as a corrosion inhibotor in water-based cool- 
ing systems. Information on physical and chemical 
properties, production methods and quantities, 
commercial uses and factors affecting environ- 
mental contamination, as well as information re- 
lated to health and biological effects, are 
reviewed. (Katz) 

W77-10940 
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ASSAYS OF TOXIC POLLUTANTS BY FISH 
BLOOD, 

Sias Research Labs., Brookline, Mass. 

W. A. Curby, R. D. Winick, and E. I. Ray. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-262 183, 
Price codes: AOS in paper copy, A01 in microfiche. 
Environmental Protection Agency, Ecological 
Research Series, Report EPA 600/3-76-069, Sep- 
tember, 1976. 67 p, 2 tab, 6 fig, 15 ref. 


Descriptors: *Methodology, *Bioassay, Fish dis- 
eases, *Animal pathology, Particle shape, Particle 
size, *Cadmium, Metals, *Copper, Seawater, 
Freshwater laboratory tests, Laboratory equip- 
ment, *Toxicity, *Killifishs, Water pcllution ef- 
fects, Pollutant identification. 
Identifiers: Cytology, *Fundulus, *Fish blood, 
*Erythrocytes, Photomicrograph, Biological mul 
tichannel analyzer, *Freshwater adaptation. 


We have developed a biological multichannel 
analyzer which, using a sensor that operates on the 
Coulter principle, measures and distributes mixed 
cell populations by cell size. It provides an analog 
distribution and digital printed readout for future 
analysis. Although primarily a pulse height 
analyzer (applied successfully to studying bac- 
teria, mammalian blood and inert particles) it 
operates as a pulse shape analyzer if the instant at 
which each pulse height is read is varied. This 
technique, applied to the peripheral whole blood 
from freshly sacrificed Fundulus heteroclitus 
shows the alterations with time and the variations 
caused by trace amounts of cadmium and copper 
in the aquatic environment. The size frequency 
distribution patterns of each trace element en- 
vironment differ from each other, and each, mar- 
kedly from the norm. We have investigated and 
recorded the response of F. heteroclitus whole 
blood cells from fishes living in several aquatic en- 
vironments of fixed pH and dissolved oxygen and 
temperature. We compared these data with those 
obtained from fish subjected to dissolved traces of 
chemical gyorg (Katz) 

W77-1094. 


THE SEDIMENT ENVIRONMENT OF PORT 
VALDEZ, ALASKA: THE EFFECT OF OIL ON 
THIS ECOSYSTEM, 

Alaska Univ., College. 

H. M. Feder, M. Cheek, P. Flanagan, S. C. Jewitt, 

and M. H. Johnston. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-259 972, 

Price codes: A15 in paper copy, A01 in microfiche. 

Environmental Protection Ecological 
Research Series, Report EPA 600/3-76-086, July 
1976. 322 p, 79 tab, 36 fig, 144 ref. 


Descriptors: *Environmental effects, *Oil wastes, 
*Oil pollution, *Oil spills, Water pollution effects, 
Microbiology, On-site investiga- 


istry, 
*Bioassays, 
Crustaceans, Nematodes, *Toxicity, Laboratory 
tests, Mostallty. *Alaska, *Baseline studies, 
*Ecosystem: 
Identifiers: *Port Valdez(Alas), *Meiofauna, En- 
vironmental assessment, *Prudhoe Bay crude oil, 
Meiofaunal densities, Macoma, Harpaticoid 
copepods. 


The Port Valdez intertidal sediment system was 
studied for three . Ph 


were e 
gravels to plastic clays, and had low amounts of 
organic metter. Bacterial numbers varied from site 
to site, and decreased in numbers with — 
Meiofauna consisted primarily of nematodes and 

harpacticoid copepods. Most meiofaunal species 
were restricted to the three centimeters 


throughout the year. Meiofaunal densities were 
typically highest in summer and lowest in winter. 
Reproductive activities of copepods tended to be 

only one species reproducing 


seasonal with 
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throughout the year. Bacterial populations were 
unaffected by single applications. It is concluded 
that oil is removed rapidly by tidal action. Three 
species of copepods exposed to oil in the field sig- 
nificantly increased in density in experimentally 
oiled plots. Uptake and release of added oil by in- 
tertidal sediments and the clam (Macoma balthica 
were examined in the field. Petroleum was not de- 
tectable two months after application to sedi- 
ments. (Katz) 

W77-10944 


ENTOMOLOGICAL SPECIAL STUDY NO. 44- 
019-75/76, PESTICIDE ANALYSIS OF SURFACE 
WATER SAMPLES COLLECTED IN THE DE- 
PARTMENT OF THE ARMY PESTICIDE MONI- 
TORING PROGRAM 1 SEP 1972-DEC 1974, 
Army Environmental Hygiene Agency, Aberdeen 
Proving Grounds, Md. 

For primary bibliographic entry see Field 5A. 
W77-10945 


AMMONIA TOXICITY, 

Environmental Protection Agency, Denver, Colo. 
Region VIII. 

W. T. Wii 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-256 447, 
Price codes: A06 in paper copy, A01 in microfiche. 
Environmental Protection Agency, Report EPA- 
908/3-76-001, Feb. 1976, 71 p, 4 tab, 3 fig, 43 ref. 


Descriptors: ‘*Toxicity, *Fresh water fish, 
*Ammonia, Ammonia compounds, *Hydrogen ion 
concentration, Water pollution effects, *Water 
temperature, *Dissolved oxygen, Carbon dioxide, 
Dissolved solids, Animal physiology, Fish 
physiology, Stress, Reviews, Water quality. 
Identifiers: Toxic concentration, *Un-ionized am- 
monia, *Ammonia toxicity, *Percentage of 
unionized ammonia, Toxic action mechanisms. 


Several authors have reported that the harmful ef- 
fects of ammonia are primarily related to the pH 
and temperature of the water because only the un- 
ionized ammonia is toxic. The un-ionized fraction 
increases with rising pH values and with rising 
temperature. Other factors such as dissolved ox- 
ygen, alkalinity, free carbon dioxide, sodium ions, 
total dissolved solids, prior exposure to ammonia, 
physical stress, general physilogical status, and 
the presence of other ammonia, physical stress, 
general physiological status, and the presence of 
other additive toxins or other mitigating parame- 
ters will have a great affect on the overall toxicity 
of ammonia to aquatic organisms. The actual re- 
ported toxic concentrations of ammonia vary from 
0.16 mg/l to 16.5 mg/l NH3-N. This apparent 
variability often resulted from the investigator’s 
failure to report pH and temperature values which 
may have biased their results. It appears that the 
highest concentration of un-ionized ammonia 
which apparently will not cause any adverse ef- 
fects is 0.02 mg/1 NH3-N. (Katz) 

W77-10946 


RESULTS OF AQUATIC SURVEYS AT PINE 
BLUFF ARSENAL, ARKANSAS, SEPTEMBER 
1973 - OCTOBER 1974, 

Edgewood Arsenal, Aberdeen Proving Ground, 
Md., Biomedical Lab. 

K. S. Manuel, E. S. Bender, and J. G. Pearson. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as ADA-024 
382, Price codes: A04 in paper copy, AOI in 
microfiche. Technical Report EB-TR-76038, April 
1976. 58 p, 3 tab, 5 fig, 21 ref. 


Descriptors: On-site investigation, *Benthos, 
*Aquatic insects, *Aquatic population, Streams, 
Sampling, Scour, Runoff, Invertebrates, 
Methodology, Water quality, Water chemistry, In- 
dustrial wastes, *DDT, *Phosphorous, Chlorina- 
tion, *Arkansas, Water pollution effects, Monitor- 
ing. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Effects Of Pollution—Group 5C 


Identifiers: *Pine Bluff Arsenal, *Species diversi- 
ty, *Macroinvertebrates, Elemental phosphorous, 
*Munitions, *Manufacturing. 


Biological surveys of the streams on Pine Bluff 
Arsenal (PBA) were conducted from July 1973 
through October 1974. Each stream was sampled 
monthly at two stations, one above the bluff line 
and one below the bluff line. Species diversity in 
the streams was adversely affected by runoff and 
scouring at the sampling stations in the upper 
stream. Analysis of macroinvertebrate collections 
and water chemistry data gathered during the 
water-quality monitoring program conducted at 
PBA permitted an evaluation of the quality of the 
water in each drainage. Eastwood Bayou, Hospital 
Creek, and Production Area Creek are considered 
to have good water quality because they had high 
species diversity and received only small and/or 
intermittent discharges. Tulley Creek was ap- 
parently recoverng from past perturbations caused 
by runoff the DDT-contaminated lands in the 
North Production Area. Triplett Creek is adverse- 
ly affected by a chlorinated effluent from the 
north sewage oxidation pond and by the DDT and 
other possible pollutants from contaminated lands 
in the North Production Area. White Phosphorous 
Creek is severely polluted by the discharge of ele- 
mental phosphorous from the white phosphorus 
munitions filing plant. (Katz) 

W77-10947 


TOXICITY OF COPPER TO DAPHNIDS IN 
RECONSTITUTED AND NATURAL WATERS, 
Miami Univ., Oxford, Ohio. 

R. K. Winner. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-252 915, 
Price codes: AOS in paper copy, A01 in microfiche. 
Environmental Protection Agency, Report EPA- 
600/3-76-051, May 1976, 62 p, 24 tab, 24 fig, 17 ref. 


Descriptors: *Toxicity, Bioassay, Methodology, 
*Copper, Metals, Water pollution effects, Water 
quality, *Daphnia, *Animal nutrition, Zooplank- 
ton, Laboratory tests, *Mortality, *Aquiculture. 
Identifiers: *Reconstituted water, *Daphnia cul- 
ture, Chronic copper stress, Pond water, Algal 
foods, Test animals. 


The toxicity of copper was compared for Daphnia 
magna cultured in reconstituted versus pond water 
and fed on trout-pellet versus vitamin enriched, 
algal foods. Effects of a chronic copper stress 
were highly variable when animals were tested in 
reconstituted waters. This variability is thought to 
be due to variability in the quality of the distilled- 
water matrix. The vitamin-enriched algal food was 
found to be superior to the trout-granule food in 
culturing D. magna. Control animals lived much 
longer and test animals were less sensitive to a 
chronic copper stress. The acute and chronic tox- 
icity of copper was also compared for four species 
of Daphnia. When tested in pond water and fed 
vitamin-enriched algae, the two largest species (D. 
magna and D. pulex) were significantly less sensi- 
tive to an acute copper stress than the two smallest 
species (D. and D. ambigua). There was, 
however, no significant difference in sensitivity to 
a chronic copper stress when reduced longevity 
was used as the index. Application factors for the 
four species varied from 0.47 to 0.62 and were not 
significantly different. (Katz) 

W77-10948 


TOXICOLOGY OF 
CYCLOTRIMETHYLENETRINITRAMINE 
(RDX): DISTRIBUTION AND METABOLISM IN 
THE RATE AND THE MINIATURE SWINE, 
Armed Forces Radiobiology Research Tnst., 
Bethesda, Md. 
N. R. Schneider, S. L. Bradley, and M. E. 
Andersen. 
Available ~—_ the National Technical Informa- 
- 7 yy VA 22161 as AD-A026 
A03 in paper copy, AOI in 


67 


microfiche. Prepared for Naval Medical Research 
and Development Command, July, 1976, 24 p, 5 
tab, 8 fig, 21 ref. 


Descriptors: *Animal diseases, *Human health, 
*Animal metabolism, *Animal pathology, *Animal 
physiology, Pathology, Mammals, *Toxicity, 
Chemical analysis, Laboratory tests, Industrial 
wastes, Hogs, Organic compounds, Organic 
wastes, Water pollution effects, Rodents. 
Identifiers: Miniature swine, RDX, Swine, 
*Cyclotrimethylenetrinitramine, Tissue concen- 
trations, Plasma, Urinary concentration, 
*Munitions. 


Cyclotrimethylenetrinitramine (RDX) is an explo- 
sive extensively used by the military. It has caused 
convulsions in military field personnel ingesting it 
and in munition workers inhaling its dust during 
manufacture. This study was intended to deter- 
mine the distribution, metabolism and excretion of 
RDxX in laboratory animals and to estimate by in- 
ference the potential hazard to humands from 
RDX exposure. All of a group of 10 rats injected ip 
with 500 mg__cyclotrimethylenetrinitramine 
(RDX)/kg had miltiple seizures and 8 died. The 
respective mean times to first seizure and to death 
were 23.8 min and 171.0 min, and the mean 

(RDX) at seizure and death were 5.2 and 13.8 
ug/ml, respectively. The (RDX) in the brain, heart, 
liver and kidney at death were, respectively 29.5, 
25.0, 41.7 and 56.8 ug/g wet weight. After receiving 
100 mg RDX/kg po, the plastha (RDX) was 2.1 
ug/ml at 4 hours and 3.0 ug/ml at 24 hours, while 
the urnie (RDX) was 5.5 ug/ml at 4 hours and 6.9 
ug/ml at 24 hours. Excretion of unmetabolized 
RDxX in the first 6 days following 50 mg RDX/kg 
po was only 0.7 percent in the feces and 2.4 per- 
cent in the urine. Regardless of the route of ad- 
ministration or the dosage, (RDX) was greatest in 
kidney and most variable in liver. RDX did not ac- 
cumulate in the brain. (Katz). 

W77-10950 


ENVIRONMENTAL QUALITY RESEARCH, 
FISH AND AUFWUCHS BIOASSAY, ANNUAL 
REPORT, 

California Univ., Irvine. 

S. Klein, and D. Jenkins. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as AD-A033 
467, Price codes: A03 in paper copy, AOl in 
microfiche. Aerospace Medical Research Labora- 
tory, Wright-Patterson Air Force Base, Ohio, Re- 
port AMRL TR-76-64, Oct. 1976. 38 p, 9 tab, 12 
fig, 4 ref. 


Descriptors: *Toxicity, *Bioassay, Minnows, 
*Fuels, Warm-water fish, Gas chromatography, 
Laboratory techniques, *Oil, *Oil spills, Stress, 
Animal behavior, Water pollution effects, 
*Pollutant identification. 

Identifiers: Golden shiners, *JP-4, *JP-8, Soft 
water, Hard water, Tap water, *Sublethal concen- 
tration, Static bioassay, Notemigonus. 


This report contains the results of research efforts 
of a project concerned with defining the effects of 
potential environmental contamination resulting 
from the use of certain Air Force materials on 
fresh water fish. Materials being evaluated include 
JP-4 and JP-8. Techniques for exposing organisms 
to these substances are discussed and results of 
such exposures are presented. (Katz) 

W77-10951 


JP-4 AND JP-9 FUEL TOXICITY STUDIES 
‘USING 


S. Klein, R. Cooper, and D. Jenkins. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as AD-A027 
594, Price codes: A04 in paper copy, AOI in 
microfiche. Aerospace Medical Research Labora- 
tory, Wright-Patterson Air Force Base, Ohio, Re- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5C—Effects Of Pollution 


eg AMRL TR-76-50, June 1976. 60 p, 19 tab, 21 
ig. 


Descriptors: *Freshwater fish, *Periphyton, 
*Fuels, Gas chromatography, ‘*Bioassays, 
Methodology, Water pollution effects, Minnow, 
*Oil, Oil spill, Laboratory tests, Laboratory 
techniques, Emulsions, *Rainbow trout, 
*Pollutant identification. 

Identifiers: *JP-4, JP-9, Fish tissues, Golden 
shiners, Notemigonus, *Toxic response, Continu- 
ous flow bioassays, Jordanella 


This report contains the results of research efforts 
concermed with defining the effects of potential 
environmental contamination resulting from the 
use of certain Air Force materials on fresh water 
fish and aufwuchs. Materials evaluated include 
RJ-4, RJ-5, Methylcyclohexane, JP-9 and JP-4. 
Techniques for exposing organisms to those sub- 
stances are discussed and the results of such expo- 
sures are presented. (Katz) 

W77-10952 


AUTOMATED MEASUREMENT OF RIVER 
PRODUCTIVITY FOR EUTROPHICATION 
PREDICTION, 

Virginia Univ. Charlottesville. Dept. of Environ- 
mental Sciences. 

For primary bibliographic entry see Field 5A. 
W77-10953 


CHLOROHYDROCARBONS IN MARQUETTE 
FISH HATCHERY LAKE TROUT 
(SALVELINUS NAMAVCUSH), 

Northern Michigan Univ., Marquette. Dept. of 
Biology. 

R. Parejko, and C. J. Wu. 

Bulletin of Environmental Contamination and 
Toxicology, Vol 17, No 1, p 90-97, 1977. 10 tab, 4 
ref. OWRT A-061-MICH(2). 


Descriptors: *Lake trout, Lake Superior, Aquicul- 
ture, Fish hatchery, *Chlorinated hydrocarbon 
pesticides, *Heptachlor, *Fish diets, Fish 
physiology, Gas chromatography, *Arochlors, 
*DDT, *DDE, *DDD. 

Identifiers: *Methoxychlor derivative. 


A study was made to determine the concentrations 
of chlorinated hydrocarbon (CH) compounds in 
Lake trout living in the Lake Superior watershed 
but not in the lake itself. Lake trout in the 
Marquette Fish Hatchery consume and absorb CH 
compounds from their diet. Differences in kind 
and amount of CH compounds were observed and 
identified in the hatchery trout and the trout from 
Lake Superior. (Katz) 

W77-10954 


EQUILIBRIUM BETWEEN UPTAKE AND 
ELIMINATION OF DIELDRIN BY CHANNEL 
CATFISH, ICTALURUS PUNCTATUS, 

Iowa State Univ., Ames. 

L. R. Shannon. 

Bulletin of Environmental Contamination and 
Toxicology, Vol. 17, No. 3, p 278-284, 1977. 1 fig, 1 
tab. OWRT A-042 IA(4). 

Descriptors: *Absorption, *Channel catfish, 
*Pesticides, *Insecticides, *Pesticide residues, 
*Dieldrin, *Path of pollutants, *Equilibrium, 
Laboratory tests, Chlorinated hydrocarbon pesti- 
cides, Agricultural chemicals, Public health, 
Seasonal, Commercial fish. 

Identifiers: *Tissue analysis, *Bioaccumulation. 


Channel catfish (Ictalurus punctatus) were ex- 
posed continuously to dieldrin for 70 days to deter- 
mine if equilibrium between dieldrin uptake and 
elimination was reached by muscle tissue. Fish ex- 
posed to 13 parts per trillion (pptr) dieldrin reached 
equilibrium in 56 days. Fish exposed to 27 pptr 
dieldrin were near equilibrium after 56 days and 
fish exposed to 49 pptr dieldrin did not reach a 


balance between uptake and elimination after 70 
days of exposure. Evidence of this study showed 
that balance between uptake and elimination was 
reached in less time at lower exposure levels than 
at higher levels. (Katz) 

W77-10955 


EFFECTS OF POLLUTANTS ON EMBRYOS 
AND LARVAE OF AMPHIBIAN SPECIES, 
SECOND ANNUAL REPORT, 

California Univ., Irvine. 

G. Greenhouse. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as AD-A033 
560, Price codes: A02 in paper copy, A0Ol1 in 
microfiche. Wright-Patterson Air Force Base, 
Ohio, Report AMRL-TR-76-59, Nov. 1976, 14 p, 7 
tab, 8 fig, 9 ref. 


Descriptors: *Toxicity, *Laboratory tests, 
*Bioassay, *Toads, Water pollution effects, Ju- 
venile growth stage, Methodology, Organic com- 
pounds, *Nitrogen compounds, Organic wastes, 
Amphibians. 


Identifiers: Xenopus, *Hydrazine, Teratology, 


South African clawed toad, *N-phenyl- a- 
naphylamine, *Methylhydrazine, 
*Dimethylhydrazine. 


This report for the period of 1 Sep 75 - 31 Mar 76 
contains the results of research efforts concerned 
with defining the environmental effects of poten- 
tial environment contamination resulting from the 
use of certain Air Force materials. The effects of 
exposure to N-phenyl-  a-naphthylamine, 
hydrazine, methylhydrazine, and dimethyl- 
hydrazirie on the development of Xenopus frogs 
are reported. (Katz) 

W77-10956 


HEPTACHLOR IN RELATION TO MAN AND 
THE ENVIRONMENT, 

Environmental Protection Agency, Washington, 
D.C. Office of Pesticide Programs. 

For primary bibliographic entry see Field 5B. 
W77-10957 


AQUATIC FIELD SURVEYS AT RADFORD, 
HOLSTON, VOLUNTEER, AND MILAN ARMY 
AMMUNITION PLANTS, VOL. HI - VOLUN- 
TEER FINAL REPORT, 

WAPORA, Inc., Washington, D.C. 

B. L. Huff. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as AD-A024 
193, Price codes: AO7 in paper copy, AOI in 
microfiche. Report to Army Medical Research and 
Development Command, Washington, D.C. 135 p, 
December, 1975. 21 tab, 33 fig, 76 ref. 


Descriptors: On-site investigation, *Tennessee, 
*Bacteria, Protozoa, 
*Periphyton, *Zooplankton, 
*Freshwater fish, Water quality, Water pollution 
effects, Water pollution sources, Laboratory stu- 
dies, Waste water(Pollutant), Water temperature, 
Sulfates, Zinc, *Chromium, *Nitrites. 

Identifiers: *Volunteer Army Ammunition plant, 
Waconda Bay, Chickamauga Lake, *Munitions, 
*Ammunition plant, Macroinver , *Species 
diversity. 





Laboratory and field studies were conducted at 
the Volunteer Army Ammunition Plant (VAAP) to 
determine the effects of munitions wastes on 
aquatic life in the receiving system (Waconda Bay, 
Chickamauga Lake). In addition to laboratory and 
field determinations of selected chemical and 
physical parameters the following aquatic groups 
were investigated: bacteria, protozoa, phytoplank- 
ton, periphyton, zooplankton, macroinvertebrates 
and rie - 





HAZARDOUS WASTES: A_ RISK-BENEFIT 
FRAMEWORK APPLIED TO CADMIUM AND 
ASBESTOS. 

Stanford Research Inst., Menlo Park, Calif. 

For primary bibliographic entry see Field 5G. 
W77-10959 


TOXICITY OF DDT FOOD AND WATER EXPO- 

SURE TO FATHEAD MINNOWS. 

Environmental Research Lab. -Duluth, Minn. 

A. W. Jarvinen, M. J. Hoffman, and T. W. 

Thorslund. 

Available from the National Technical Informa- 

tion Service, Springfield, VA 22161 as PB-262 202, 

Ringe codes: A07 in paper copy, A01 in microfiche. 
logical Research Series, Report EPA 600/3-76- 

tia, a 1976. 67 p, i5 tab, 9 fig, 52 ref. 


Descriptors: Bioassay, Minnows, *Freshwater 
fish, Laboratory tests, Methodology, *Clams, 
Pesticides, *Chlorinated hydrocarbon pesticides, 
Aquatic animals, *Toxicity, *Food chains, Insecti- 
cides, Gas chromatography, *DDT, Water pollu- 
tion effects. 

Identifiers: *Carbon 14, *Bioaccumulation, 
*Tissue residues, Concentration factors. 


Fathead minnows (Pimpephales promelas) were 
exposed during a partial chronic toxicity test to 
two DDT concentrations in the water, one in the 
diet, and combinations of water and diet for 266 
days through a reproductive period of their life 
cycle. Tissue-residue analyses were performed on 
test fish at present intervals throughout the expo- 
sure and also on embryos, larvae at hatch, and 30- 
and 60-day progeny. The contribution of DDT 
from each source was monitored with gas-chro- 
matography and liquid-scintillation techniques. 
The diet was clams that had accumulated 14C- 
DDT when exposed at a DDT water concentration 
similar to that in the high fish exposure. Higher 
total DDT tissue residues were accumulated from 
the water than from the diet. Residues contributed 
by dietary DDT were additive to those from the 
water. Mean concentration factors were 1.2 times 
from the diet and 100,000 times from the water. 
Mortality was higher in fish exposed to DDT in 
both water and diet than in fish exposed to only 
one or the other of these sources. DDT in the diet 
significantly reduced the probability of survival of 
the test fish (P=0.025). Estimated maximum ac- 
ceptable toxicant concentrations for DDT are 0.9 
ug/l for fish exposed to DDT in the water only or 
0.4 ug/l for fish exposed to DDT in both water and 


diet. (Katz) 

W77-10960 

ION STIMULATION OF METABOLISM IN 
FISH ADAPTING TO GROWTH IN WARM 
WATER, (IN UKRANIAN), 

Akademiya Nauk URSR, Kiev. Instytut 
Hidrobiologii. 


V. D. Romanenko, S. P. Vesel’S’Kyi, and M. Yu. 
Yevtushenko. 

Dopov Akad Nauk Ukr Rsr Ser B Heol Khim Biol 
Nauky 3, p 271-273, 1976. 


Descriptors: *Metabolism, Fish, *Carp, *Thermal 
pollution, Ions, Manganese, Magnesium, Zinc, 
Growth rates, Powerplants, Reservoirs, Water 
pollution effects. 

Identifiers: Carbon-14, USSR(Kiev). 


The effects of Mg2+, Mn2+ and Zn2+ as applied 
to metabolic processes in the livers of carp grown 
in the reservoir-cooler of the Kiev heating and 
power plant (USSR) were studied. Under the ef- 
fect of the Mg and manganese sulfate salts the 
growth rate of the fish increases and, simultane- 
ously, aerobic glycolysis and the intensity of 14C 
incorporation from inorganic compounds into liver 
proteins and lipids increases. The salts mentioned 
may be applied to the regulation of fish metabol- 
ism when the fish are grown in breeding chambers 
on artificial feed mixtures in reservoir-coolers or 

steam and atomic power stations.—Copyright 1977, 
Biological Kosbects, Inc. ns 
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W77-10971 


DREDGED MATERIAL AS A_ NATURAL 
RESOURCE--CONCEPTS FOR LAND IM- 
PROVEMENT AND RECLAMATION, 

Army Engineer Waterways Experiment Station, 
Vicksburg, Miss. Environmental Effects Lab. 

For primary bibliographic entry see Field 4A. 
W77-10983 


ACCELERATION OF SEXUAL MATURATION 
OF THE RAINBOW TROUT SALMO GAIRD- 
NERI RICH. UNDER THE EFFECT OF AN 
ELEVATED WATER TEMPERATURE, (IN RUS- 
SIAN), 








Vsesoyuznyi Nauchno-Issledovatelskii Institut 
i" Rybnogo Khoziaistva, Rybnoe 
(USS 

E. F. _ 


Vopr Ikhtiol 15(3), p 565-566, 1975. 


Descriptors: *Rainbow trout, *Thermal pollution, 
Water pollution effects, Water temperature, Cool- 
ing water, *Sexual maturity, Growth rates, Elec- 
tric powerplants, Ponds. 


Experimental rearing of rainbow trout (S. gaird- 
neri) in the cooling pond of an electric power plant 
showed that the elevated water temperature during 
the winter in the cooling pond in comparison with 
natural waters promoted accelerated growth and 
maturation of the trout. The 1st mature males were 
noted at an age of 19 mo. and females at 22 mo., 
ie., 1-2 yr earlier than those in natural waters in 
the central belt of the USSR.--Copyright 1976, 
Biological Abstract, Inc. 


STUDIES ON THE APPLICATION OF AM- 
PICILLIN FOR PSEUDOTUBERCULOSIS OF 
CULTURED YELLOWTAILS: I. IN VITRO STU- 
DIES ON SENSITIVITY, DEVELOPMENT OF 
DRUG-RESISTANCE AND REVERSION OF 
ACQUIRED DRUG-RESISTANCE CHARAC- 
TERISTICS, (IN JAPANESE), 

Kochi Univ. *(Japan). Dept. of Cultural Fisheries. 
R. Kusuda, and K. Inoue. 

Bull Jpn Soc Sci Fish 42(9), p 969-973, 1976. 
Descriptors: Disease resistance, Inhibition, Fish 
diseases. 

Identifiers: *Ampicillin, Chloramphenicol, 
Pasteurella-piscicida, Pseudotuberculosis, Sen- 
sitivity, *Yellowtails(Drug resistance), *Anti-bac- 
terial drugs. 


Studies are being made to apply ampicillin for 
pseudotuberculosis of cultured yellowtails. In 
vitro sensitivity and development of drug-re- 
sistance characteristics of P. piscicida were ex- 
amined. Chloramphenicol was used for com- 
parison. The minimum inhibitory concentration 
(MIC) of ampicillin to P. piscicida was 0.04-0.08 
micro-g/m1 and the MIC of chloramphenicol was 
0.63 micro-g/m1. Antibacterial activity of amplicil- 
lin was 8-16 times greater than the activity of 
chloramphenicol. After 10 serial passages in vitro 
under the presence of drug, MIC values to ampicil- 
lin and to chloramphenicol were 4-8 times greater 
than the initial values. Reversion of acquired drug- 
resistance features to ampicillin was also studied. 
After 5 serial passages in vitro in BHI (brain heart 
in fusion) agar under the absence of the drug, the 
acquired drug-resistance characteristics of P. 
piscicida disappeared, i.e., MIC changing from 
0.32 micro-g/m1 to 0.04-0.08 micro-g/m1. Ampicil- 
lin is cpperenty a useful antibacterial for 
pseudotuberculosis of cultured yellowtails.-Copy- 
right 1977, Biological Abstracts, Inc. 

W77-10992 


SUCCESSION OF RED TIDE ORGANISMS IN 
OMURA BAY, WITH RELATION TO WATER 
POLLUTION, (IN JAP ANESE), 

Nagasaki Univ. (Japan). Faculty of Fisheries. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Effects Of Pollution—Group 5C 


S. lizuka. 
Bull Plankton Soc Jpn 23(1), p 31-43, 1976. 


Descriptors: *Red tide, Bays, Asia, Water pollu- 
tion effects, Dissolved oxygen, Succession, Tides, 
Phosphates. 

Identifiers: Ceratium-Furca, Dictyocha-fibula, 
Eutreptiella-sp, Exuviaella-sp, Gonyaulax-poli- 
gramma, *Gymnodinium- 
sp, Olisthodiscus, Prorocentrum- -micans, 
Prorocentrum-triestinum, Skelet 

*Japan(Omura Bay). 








Omura Bay (Japan) is semiclosed, and was be- 
lieved to be unpolluted until recently. A reassess- 
ment of past data shows that the dissolved O2 con- 
tent in the upper layer had decreased by 1 m1/1 
during a period of 10-15 yr from the 1st half of the 
1950’s to the latter half of the 1960’s, the value 
varying from 5-4 m1/1. Such depletion of dissolved 
O2 content may be related to the upward spreading 
of anoxic bottom water. Transparency depth has 
also decreased by about 2.5 m during the past 20 
yr, the mean value varying from 9.6 m in the past 
to 6.9 m in the present, and the concentration of 
phosphate in the bay water has apparently in- 
creased during the same period. The Ist red tide 
after the war caused by Dictyocha fibula, a sil- 
icoflagellate, was recorded in 1947 and the 
discolored waters spread over the bay. The next 
red tide was caused by Gonyaulax poligramma in 
1961, followed by extensive red tides of Gym- 
nodinium type ‘65 which occurred frequently dur- 
ing the latter half of the 1960’s as representative 
red tides in this bay. In the 1970’s extensive red 
tides became weak and minor red tides of various 
organisms have occurred frequently in the 
begs | parts of the bay. 
-10997 


DEVELOPMENT OF PLANKTON ORGANISMS 
OF AN EUTROPHIC RESERVOIR AND THEIR 
INTERACTION WITH A RADIOACTIVE EN- 
VIRONMENT, (IN RUSSIAN), 

Akademiya Nauk Litovskoi SSR, Vilnius. Inst. of 
Botany. 

K. K. Yankyavichyus, A. S. Antaninene, A. Yu. 
Baranauskene, V. Yu. Gribauskene, and T. S. 
Kiselite. 

Liet Tsr Moksiu Akad Darb Ser B, 3, p 3-22, 1972. 


Descriptors: *Eutrophication, *Radioisotopes, 
*Absorption, Reservoirs, Algae, Plankton, 
*Bacteria, *Zooplankton, Biomass, Decomposing 
organic matter, Pseudomonas. 
Identifiers: Aphanizomenon-flos-aquae, Bacillus, 
Coelosphaerium-kuetzingianum, 
Gomphosphaeria-naegelianum, Micrococcus, Oo- 
gta ee Pediastrum-boryanum, Planosar- 
Scenedesmus-quadricauda, 
*USSR(Lagoon of Kursiu Marios). 


The study on potential capacity of planktonic or- 
ganisms to accumulate a number of radionuclides 
was carried out under experimental conditions in a 
reservoir of an cutrophic type in the Lagoon of 
Kursiu Marios (USSR). In 1970 the ge ae 
conditions in the m area near J 

were favorable. The following species of a 
tonic algae predominated: Aphanizomenon flos- 
aquae, Coelosphaerium kuetzingianum, 
Gomphosphaeria naegelianum, Oocystis lacustris, 
Pediastrum boryanum, Scenedesmus quadricauda. 
Maximum biomass of planktonic algae was ob- 
served in the last 10-day period of Aug. the 
minimum in the middle of July. In summer the lack 
of N in the water appeared to be a limiting factor 
for the development of some species. Bacterial 
counts in the water were 825-9576 thousand 
cells/ml, while that in the bottom was 10-100 times 
higher. Fourteen bacterial species of the genera 
Bacillus, Bacterium, Pseudomonas, Micrococcus, 
Sarcina and Planosarcina were identified. A con- 
siderable amount of protein mine! bacteria, 
aerobic and anaerobic cellular bacteria as well, 
were observed in the lagoon water and bottom, 
while bacteria assimilating mineral forms of N. 


denitrifying bacteria, aerobic and anerobic N fix- 
ers were less numerous. Significant fluctuations of 
proteinase, cellulase, amylase and se were 
determined. In summer 1340-11575 mg of water or- 
ganic substance/day is mineralized by bacteria. 
Thus, 100 to 873 mg/m3 of N and 6 to 55 mg/m3 of 
P is regenerated from decomposed organic matter. 
Maximum zooplankton biomass, occurred at the 
end of July and beginning of Aug. Water-soluble 
proteins fluctuated between 0.002-0.1 mg/l. Among 
free amino acids alpha-alanine, glutamine and 
asparagine were predominant. The most intensive 
accumulation of Sr90, Csi37, Cel44 and Rul06 
took place during the 1 hour of its exposure to 
radioactive water. Cel44 showed particularly high 
accumulation coefficient. Unequal accumulation 
coefficients of radionuclides were observed 
throughtout the season.--Copyright 1974, Biologi- 
cal Abstracts, Inc. 

W77-11020 


TIME-STRESSED COASTAL ENVIRONMENTS: 
ASSESSMENT AND FUTURE ACTION. 

Coastal Society, Arlington, Va. 

For primary bibliographic entry see Field 5G. 
W77-11022 


RELATIVE SIGNIFICANCE OF CONTEMPO- 
RARY DREDGING IMPACTS IN SAN DIEGO 
BAY, AN HISTORICALLY | STRESSED EN- 


VIRONMENT, 
Smith (avid D.) and Associates, San Diego, 


Calif. 
For primary bibliographic entry see Field 5G. 
W77-11023 


IMPACT OF DREDGING IN THE TAMPA BAY 
ESTUARY, 1976-1976, 

Hillsborough Community Coll., Tampa, Fla. 

R. R. Lewis, I 

In: Time-Stressed Coastal Environments: Assess- 
ment and Future Action, Proceedings of 2nd An- 
nual Conference of The Coastal Society, held New 
Orleans, LA, November 17-20, 1976. p 31-55, 17 
fig, 1 tab, 30 ref. 


Descriptors: *Dredging, *Estuarine environment, 
*Water pollution, *Wetlands, *Florida, Resources 
development, Environmental effects, Baseline 
studies, Bays. 

Identifiers: *Outer Continental Shelf, *Tampa 
Bay(Fia). 


Tampa Bay is an estuary located on the west coast 
of Florida. During the last 100 years four major 
types of dredging have impacted the a channel 
deepening, maintenance dredging, shell dredging, 
and dredging for landfill construction. These im- 
pacts range from the economic benefit provided 
by channel and port construction for what is now 
the eighth largest port in the nation to the environ- 
mental damage caused by dredging to create over 
5,000 ha of landfill in the bay for residential, com- 
mercial, and dredged material disposal use. These 
landfills have resulted in the loss of 44% of the 
original marine wetlands bordering Tampa Bay. As 
a result of the loss of wetland habitat and con- 
tinued pollution in Tampa Bay commercial har- 
vests of marine finfish and shellfish have declined. 
Figures show the commercial landings and value 
of Florida Gulf Coast fisheries. Although definite 
conclusions cannot be drawn from these figures 
there are certain trends that are disturbing. The 
general increase in environmental awareness and 
the obvious increase in the cost of marine products 
and their declining numbers convinced commer- 
cial fishermen, sports fishermen, and consumer 
that something had to be done. The result has been 
increased opposition to the issuance of dredge and 
fill permits, particularly for projects where water 
access was not absolutely essential. (See also 
W77-11022) (Sinha-OEIS) 

W77-11024 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5C—Effects Of Pollution 


CONTAINMENT SPOILING IN CENTRAL 
LONG ISLAND SOUND: AN EXAMPLE OF 
SHORT-TERM BIOLOGICAL ENHANCEMENT, 
Yale Univ., New Haven, Conn. Dept. of Geology 
and Geophysics. 

For primary bibliographic entry see Field 5G. 
W77-11025 


DREDGING AND ITS IMPACTS ON UPPER 
CHESAPEAKE BAY: SOME OBSERVATIONS, 
State Univ. of New York, Stony Brook. Marine 
Sciences Research Center. 

For primary bibliographic entry see Field 5G. 
W77-11026 


IMPACTS OF COASTAL DREDGING IN SAN 
PEDRO BAY, CALIFORNIA 

For 7 bibliographic entry see Field 5G. 
W77-1102 


HYDROCARBON STRESS IN COASTAL WET- 


LANDS, 

Chevron Oil Co., New Orleans, La. 

For primary bibliographic entry see Field 5G. 
W77-11031 


FIELD STUDIES ON MARINE LIFE INHABIT- 
ING AREAS OF CHRONIC LOW LEVEL EXPO- 
SURE TO PETROLEUM, 

Chevron Research Co., Richmond, Calif. 

E. W. Mertens. 

In: Time-Stressed Coastal Environments: Assess- 
ment and Future Action, Pr i of 2nd An- 
nual Conference of the Coastal Society, held New 
Orleans, LA, November 17-20, 1976. p 196-202, 16 
ref. 


Descriptors: *Aquatic life, *Oil pollution, 
*Environmental effects, Water pollution effects, 
Food chains, Coasts. 

Identifiers: *Outer Continental Shelf, Low level 
exposure, Chronic effects, Oil seepage, Natural 
seeps. 


Extensive field studies on the effects of chronic 
low level exposure of oil to marine life have been 
conducted at Santa Barbara; Lake Maracaibo, 
Venezuela; Bermuda; and Timbalier Bay, Loui- 
siana, in the Gulf of Mexico. No Measurable ef- 
fects have been observed on such indicators of the 
health of marine communities as population levels 
of various organisms; species diversity; and size, 
growth rate, or reproducibility of various organ- 
isms. Moreover, there is no evidence of adverse 
effects such as abnormal growths and biomagnifi- 
cation of petroleum fractions in the food chain. 
(See also W77-1 1022) (Sinha-OEIS) 

W77-11033 


OIL IN SOUTHERN CALIFORNIA MARSHES, 
University of Southern California, Los Angeles. 
Inst. of Marine and Coastal Studies. 

D. Straughan. 

In: Time-Stressed Coastal Environment: Assess- 
ment and Future Action, Proceedings of 2nd An- 
nual Conference of the Coastal Society, held New 
Orleans, LA, November 17-20, 1976. p 204-220, 1 
fig, 5 tab, 7 ref. 


Descriptors: *Baseline studies, *Biological com- 
munities, Aquatic life, *Oil pollution, Resources 
development, *Water pollution effects, Wetlands, 
*California, *Marshes. 

Identifiers: "*Outer Continental Shelf, Tar. 


Data are presented from surveys in 1974, 1975, 
and 1976, conducted at sites just inside the en- 
trance to four southern California marshes. The 
studies were initiated to establish a baseline for the 
areas. Small amounts of tar were recorded on or 
adjacent to all survey sites. The distribution of 
species recorded on these surveys appears related 
to the normal abiotic variables operating in the sur- 


vey areas and unrelated to the small recorded 
amounts of tar. (See also W77-11022) (Sinha- 
OEIS) 

W77-11034 


CHANGES IN MARSH ENVIRONMENTS 
THROUGH CANALIZATION, 

Nicholls State Univ., Thibodaux, La. Dept. of 
Earth Science. 

D. W. Davis. 

In: Time-Stressed Coastal Environments: Assess- 
ment and Future Action, Proceedings of 2nd An- 
nual Conference of The Coastal Society, held New 
oo LA, November 17-20, 1976. p 232-240, 19 
ref. 


Descriptors: *Resources development, 
*Channeling, *Environmental effects, *Wetlands, 
*Ecosystems, Louisiana, Water pollution sources, 
Coasts, Marshes, Salinity. 

Identifiers: *Outer Continental Shelf, Coastal 
zone. 


Louisiana’s marsh-swamp complex is criss- 
crossed by an intricate system of artificial water- 
ways. Some are wide and some narrow, but they 
have in common a straight course, or other charac- 
teristic that distinguishes them from natural fea- 
tures. These waterways are now significant ele- 
ments in the progressive change in the physical ap- 
pearance of the alluvial wetlands. A logical 
method of dealing with a distinct wetlands en- 
vironment, the canal system nevertheless has 
modified ‘drainage patterns, altered flora and 
fauna, changed salinity regimes and contributed to 
land loss. The available quantitative data are too 
incomplete to estimate the total effect canals have 
had on the environment. Field investigations 
show, and nearly all informants note, changes are 
occurring. While it is difficult to assess total 
change, some of which may have been detrimen- 
tal, canal construction in Louisiana appears to be a 
constant variable in environmental modification. 
The canal patterns will endure even when the 
resources are exhausted. Their longivity will be a 
visible example of man’s ability to change unk- 
nowingly the natural system. (See also W77-11022) 
(Sinha-OEIS) 

W77-11036 


THE GALVESTON BAY SYSTEM - A MULTI- 
STRESSED ENVIRONMENT, 

Moody Coll. of Marine Sciences and Maritime 
Research, Galveston, Tex. 

J. M. McCloy, and R. J. Scrudato. 

In: Time-Stressed Coastal Environments: Assess- 
ment and Future Action, Proceedings of 2nd An- 
nual Conference of The Coastal Society, held New 
Orleans, LA, November 17-20, 1976. p 241-248, 1 
fig, 15 ref. 


Descriptors: *Resources development, *Water 
pollution sources, *Baseline studies, Environmen- 
tal effects, *Texas, Coasts. 

Identifiers: *Outer Continental Shelf, *Stressed 
environments, *Galveston Bay(Tex), Oil and gas 
industry, Petrochemical industry. 


Central to the theme of environmental stresses to 
the Galveston Bay system is regional population 
growth; the significant increase from 2,226,074 in 
1970 to a projected population of 4,765,017 by 
1990 leaves little doubt that as a result of popula- 
tion pressure alone, the stresses will increase. Sig- 
nificant features of several ic locations 
are discussed, moving northward from Galveston 
Island, disposal, leveeing, diking, and subsidence 
are discussed as representative of stressing agents 
to the bay complex. The major activity which en- 
couraged this industrial and urban development is 
the proximity of oil and gas fields and associated 
refining activities; parts of the northern bay are 
densely covered with oil and gas drilling and 
pet wien platforms. This area is the largest 
ee lucer bp arog age products in the United 

tates and has the greatest chemical pipeline 


70 





system in the world. It must be noted that there are 
continued pressures being imposed by local 
proponents for expanding industrial and port ac- 
tivities, as well as residential development in the 
wetlands that will continue to impose serious and 
oa stresses. (See also W77-11022) (Sinha- 
W77-11037 


PHYTOPLANKTON 
AREA OF NORTHWEST AFRICA: 
MENTS AND PRODUCTION 
‘SAHARA II’ OF THE RESEARCH VESSEL 
*‘CORNIDE DE SAAVEDRA’), (IN SPANISH), 
Instituto de Investigaciones Pesqueras, Barcelona 
o—. 4 

le: 
sande Exped Cient Buque Oceanogr ‘Cornide De 
Saavedra’, 1, p 23-51, 1972. 


OF THE UPWELLING 
I. PIG- 


Descriptors: *Phytoplankton, Chlorophyll, Africa, 
*Pigments, *Productivity, Light, Nitrogen, 

Phosphorus, Seasonal, Water pollution effects. 

Identifiers: Carbon-14, Cornide, Sahara. 


Pigments and 14C uptake were measured at 3 
depths: 0m, 20m (or 10m), and 50m (or 20m in less 
transparent water) and in a number of stations, in 
the course of the months Aug. and Sept. 1971. Pig- 
ments of surface water were measured also along 
several transects between stations. ‘Chlorophyll’ 
concentration ranges from 0.05-18.2 mg m-3 with 
maximum values in the area W of Cabo Blanco, 
where discontinuous and more or less irregular 
patches could be . The pattern of dis- 
tribution changes rapidly. Although the relation 
between the pigment index D430/D665 and 
physiological and ecological properties of popula- 
tions remains open to criticism and discussion, 
there are obvious regularities in its distribution, 
the index being lowest in the places of high 
productivity. Whole water samples -no elimination 
of zooplankton- of every one of the 3 sampled 
depths were incubated on deck, at surface tem- 
perature, under 3 different light intensities (100%, 
10%, 1%), giving 3 x 3 results for every station 
(table 1). Experiments were short -2 h-, C fixation 
in black bottles was subtracted from the average 
fixation in couples of clear bottles, and no cor- 
rections were applied for respiration or for excre- 
tion of organic solutes. A graphical method was 
used to integrate production per unit of surface, 
and repeated incubations in 2 stations occupied 
during 24 h provided information to trace the pat- 
tern of diurnal change in production, on which fac- 
tors for passing from hourly production to daily 
productions are based. The area of actual up- 
welling was restricted and bounded South by the 
latitude of Cabo Blanco. In it, production may ex- 
ceed 1 g C m-2 day-1; in other seasons, it seems 
that the area of high production extends farther 
south. From the distribution of nutrients in the 
photic level, P rather than N seems to be limiting. 
The amount of C fixed in 1 hr per unit of 
chlorophyll gives evidence of the adaptation of the 
phytoplankton in the deeper layers to the efficient 
use of dim light.--Copyright 1974, Biological Ab- 
stracts, Inc. 

W77-11045 


A COLORIMETRIC METHOD FOR DETER- 
MINATION OF SAXITOXIN, 

Alaska Univ., College. Inst. of Marine Science. 
For primary bibliographic entry see Field 5A. 
W77-11047 


ANALYSIS OF BRINE DISPOSAL IN THE GULF 
OF MEXICO. (3) CAPLINE SECTOR, 

National Oceanic and Atmospheric Administra- 
tion, Washington, D.C. Center for Experiment 
Design and Data Analysis. 

For primary bibliographic entry see Field SE. 
W77-11049 
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PROGRESS REPORT. DEEP OCEAN MINING 
ENVIRONMENTAL STUDYg-PHASE I. 

National Oceanic and Atmospheric Administra- 
tion, Boulder, Colo. Marine Ecosystems Analysis 
Program Office. 

NOAA Technical Memorandum ERL MESA-15, 
August 1976. 82 fig, 29 tab, 93 ref, 3 append. 


Descriptors: *Mining, *Environmental effects, 
se, Aquatic life, *Baseline studies, 
*Resources development, ‘Deep water, Biota, 
Water pollution effects. 
Identifiers: *Outer Continental Shelf, Deep ocean 
—- Nodules, MES. Ocean Mining Environ- 
‘Studies(DOMES 


A preliminary analysis of the potential impacts on 
the marine environment which may result from the 
mining of deep ocean manganese nodules is 
presented. It is an interim step toward meeting the 
objectives of the DOMES Project and has been 
prepared using information available to the Project 
by mid-July 1976. DOMES will proceed in two 
phases which are keyed to the equipment — 
ment and testing schedule of the mining industry. 
Phase I is designed to identify potential environ- 
mental impacts to be expected from commercial 
mining prior to the deployment of prototype min- 
ing units. The basic objectives of Phase I are: (1) to 
obtain sufficient baseline data to determine the 
range of natural variability of selected environ- 
mental parameters in the mining region; (2) to 
identify major processes that control the distribu- 
tion and abundance of marine organisms in the 
DOMES area; (3) to identify environmental 
parameters sensitive to deep ocean mining; (4) to 
start developing predictive models of the con- 
sequences of ocean mining on the marine environ- 
ment; and (5) to permit the establishment of 

preliminary environmental guidelines for the min- 
ing of manganese nodules. This report gives a 
discussion of the direct effects of mining on the 
physical/chemical aspects of the marine environ- 
ment and a discussion of the direct and indirect ef- 
fects on the marine biota of the area. (NOAA) 
W77-11053 


REPORT OF A WORKSHOP ON THE IMPACT 
OF THERMAL POWER PLANT COOLING 
SYSTEMS ON AQUATIC ENVIRONMENTS, 
VOL. I. WORKING GROUP RESULTS. 

Electric Power Research Inst., Palo Alto, Calif. 
Report EPRI-SR-38, Proceedings of a workshop 
held at Asilomar, Pacific Grove, California, Sep- 
tember 28-October 2, 1975. 123 p, 3 fig, 2 tab, ap- 
pend. 


Descriptors: *Conferences, *Environmental ef- 
fects, *Water pollution, *Thermal pollution, 
*Thermal stress, Discharge(Water), Thermal 
powerplants, Aquatic environment, Cooling 
water, Chemical wastes, Entrainment. 

Identifiers: Impingement, Waste heat manage- 
ment. 


The workshop was sponsored by EPRI in an effort 
to determine the current high-priority research 
needs which have broad application to defining 
aquatic power plant impacts. Vol. I of the 
is devoted to documenting the 
workshop proceedings and results. Two main 
results came from the workshop. First, a set of 
eleven distinct research recommendations was 
synthesized-each of which could comprise a major 
research program. These eleven topics, listed in 
order to priority, were: population, community, 
ecosystem effects of reduced survival or changes 
in distribution; chemical/physical studies; intake 
effects (near field); entrainment damage: 
ecosystem characterization; discharge effects; 
waste heat management; standardization of 
methods; information synthesis and evaluation; 
and information center. The second main result of 
the workshop was a compendium of research 
papers which are collected in Vol. I. (Chilton- 
ORNL) 
W77-11123 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Effects Of Pollution—Group 5C 


WORKSHOP ON ENVIRONMENTAL 
RESEARCH FOR TRANSURANIC ELEMENTS. 
Energy Research and Development Administra- 
tion, Washington, D.C. Div. of Biomedical and 
Environmental Research. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as ERDA- 
76/134, Price codes: A04 in paper copy, A0O1 in 
microfiche. ERDA-76/134, Proceedings of the 
Worksh held at Battelle Seattle Research 
Center, ttle, Washington, on November 12-14, 
1975. 60 p. 


Descriptors: *Conferences, ‘*Research and 
development, Aquatic systems, Absorption, Dif- 
fusion, Soil, Sediments, Ecosystems, Food 
chains, *Trace elements. 

Identifiers: *Transuranic elements. 


This, the second workshop sponsored by the Divi- 
sion of Biomedical and Environmental Research 
on the subject, was organized to provide a forum 
for communication and coordination among the 
research scientist who have ongoing projects and 
to reveal needs and ideas for additional research. 
this workshop, in addition to land and freshwater 
research which was the focus of the first 
workshop, included marine sciences. A plenary 
session included a brief description by each 
scientist of the objectives and results of his 
research project to date. The remainder of the 
workshop consisted of group discussions in the 
areas of plant uptake, transport and diffusion in 
aquatic systems, soil and sediments, and 
ecosystems and food chains. This report is a 
description of the workshop and its results as ob- 
served by DBER staff and summarized in detail by 
the panel chairman. (Chilton-ORNL) 

W77-11128 


LAND AND WATER RESOURCES FOR EN- 
VIRONMENTAL RESEARCH ON THE OAK 
RIDGE RESERVATION, 

Oak Ridge National Lab., Tenn. Environmental 
Sciences Div. 

For primary bibliographic entry see Field 6G. 
W77-11130 


RADIOLOGICAL AND ENVIRONMENTAL 
RESEARCH DIVISION ANNUAL REPORT, 
ECOLOGY, JANUARY-DECEMBER 1975. 
Argonne National Lab., Hl. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as ANL-75-60, 
Part Ill, Price codes: A06 in paper copy, AOl in 
microfiche. Report ANL-75-60, Part III, (1976). 
105 p. W-31-109-Eng-38. 


Descriptors: *Environmental effects, Plutonium, 
Aquatic environment, Biota, Radioecology, *Lake 
Michigan, Great Lakes. 


The report includes 31 papers describing projects 
of the division. Of interest are the studies of plu- 
tonium and other transuranic elements in the Great 
Lakes and in the drainage basin of the Greater 
Miami River in Ohio. Emphasis has been placed 
upon attempts to understand the biogeochemical 
behavior of plutonium and other transuranic ele- 
ments in the environment. A new program is 
described which examines the potential effects on 
aquatic ecosystems of pollutants related to non- 
nuclear energy conversion. Experiments designed 
to determine the hydrodynamic properties of 
waterborne particulates are included. A listing of 
publications by the staff of the section is given. 
(See W77-11133 thru W77-11150) (Chilton-ORNL) 
W77-11132 


FURTHER INVESTIGATIONS OF PLUTONIUM 
IN re BIOTA OF THE GREAT MIAMI 
RIVER ATERSHED INCLUDING THE 
CANAL AND PONDS IN MIAMISBURG, OHIO, 
Argonne National Lab., Il. Radiological and En- 
vironmental Research Div. 

C. W. Wayman, G. E. Bartelt, and S. E. Groves. 


In: Report ANL-75-60, Part III, (1976). p 23-27, 2 
tab, 7 ref. W-31-109-Eng-38. 


Descriptors: *Environmental effects, *Water pol- 

lution, Trophic levels, *Piutonium, Fish, Aquatic 
plants, Crayfish, Adsorption, Ohio. 

Identifiers: Great Miami River watershed(Ohio). 


The purpose of the study was to record plutonium 
activities in aquatic biota, to study trophic level 
relationships and to investigate the mode of plu- 
tonium uptake by organisms. Generally, aquatic 
plants were found to accumulate more plutonium 
than either crayfish or fish. Crayfish appeared to 
concentrate Pu238 to a greater extent than fish 
with the possible exception of shad. It was con- 
cluded that these investigations reiterate previous 
findings that plutonium is discriminated against at 
higher trophic levels. (See also W77-11132) 
(Chilton-ORNL) 

W77-11133 


DISPERSAL OF PLUTONIUM FROM AN EF- 
FLUENT PULSE IN THE GREAT MIAMI 


RIVER, 

Argonne National Lab., Argonne, Ill. Radiological 
and Environmental Research Div. 

D. G. Sprugel, R. N. Muller, G. E. Bartelt, C. W. 
Wayman, and C. M. Bobula. 

In: Report ANL-75-60, Part Ii, (1976). p 28-31, 2 
fig, 2 ref. W-31-109-Eng-38. 


Descriptors: *Environmental effects, *Water pol- 
lution, *Plutonium, Dispersal, Distribution, 
Rivers, Aquatic organisms, Algae, Adsorption, 
Ohio. 

Identifiers: Effluent pulse, Cladophora, Great 
Miami River(Ohio). 


An effluent release from Mound Laboratory was 
tagged with Rhodamine WT dye and its dispersal 
downstream was followed. It appeared that Pu238 
was rapidly partitioned between the suspended 
sediment and dissolved phase in approximately 
equa! proportions. This distribution was main- 
tained downriver as the effluent pulse travelled as 
an identifiable water mass for a distance of at least 
26 miles. The soluble plutonium was not removed 
from the water mass in the lower reaches of the 
river. Studies of the uptake of pulse-associated 
plutonium by aquatic organisms proved inconclu- 
sive. The alga, Cladophora, which is known to 
concentrate plutonium, did rot exhibit rapid 
changes in uptake coincident with the passage of 
the pulse. (See also W77-11132) (Chilton-ORNLI) 
W77-11134 


PRELIMINARY INVESTIGATIONS OF THE 
CHEMICAL SPECIATION OF PLUTONIUM IN 
NATURAL WATERS OF THE NORTHEASTERN 
AND SOUTHEASTERN UNITED STATES, 
Argonne National Lab., linois, 

Environmental Research Div. 

J.J. Alberts, M. A. Wahlgren, and D. M. Nelson. 
In: Report ANL-75-60, Part III, (1976). p 32-35, 1 
tab, 3 ref. W-31-109-Eng-38. 


Descriptors: *Water pollution, *Plutonium, Parti- 
cle size, Surface waters, Snow, Lakes, Southeast 
US, Northeast US. 

Identifiers: Chemical speciation. 


The study was directed to defining the gross sub- 
micron size and charge ocwetoy ae of plutoni- 
um which has been dispersed in the peer <a 
been deposited in surface waters of the northeast 

and southeast, and been scavenged by precipita- 
tion. Water samples were collected from Lake 
Michigan which representative of the epilimnion, 
thermocline and h Water samples were 


ypolimnion. p 
collected from Banks Lake (south Georgia) at the 
surface only because the lake is shallow and the 
waters wind-mixed. Snow samples were collected 
from the Argonne site. Comparison of Pu 239, 240 
in the samples showed the concentration in Lake 
Michigan waters to be lower than in either snow or 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5C—Effects Of Pollution 


surface waters from Banks Lake. Plutonium in 
Lake Michigan was found to be either of a particle 
size less than approximately 28 A diameter or in 
true solution. Samples from snow melt and Banks 
Lake contained a significant fraction of non-ul- 
trafilterable plutonium (31.9 and 16,3% respective- 
ly). Charge distributions were also different for the 
various samples. (See also W77-11132) (Chilton- 
ORNL) 

W77-11135 


THE ASSOCIATION OF TRANSURANIC ELE- 
MENTS WITH LACUSTRINE SEDIMENTS, 
Argonne National Lab., Ill. Radiological and En- 
vironmental Research Division. 

1 ny M. A. Wahlgren, R. N. Muller, and K. 


In: Report ANL-75-60, Part III, (1976). p 36-40, 2 
tab, 6 ref. W-31-109- -Eng- -38. 


Descriptors: *Water pollution, *Plutonium, Amer- 
icium, *Lake Michigan, *Sediments, Distribution, 
Particle size. 


The paper reports on Pu 239, 240 and Am 241 ac- 
tivities in several chemically defined phases of 
Lake Michigan sediment and sediment trap materi- 
al and the distribution of Pu 239, 240 activity in 
various particle size ranges of Lake Michigan sedi- 
ments. Results showed that, in Lake Michigan 
sediments, the transuranic elements Pu 239, 240 
and Am 241 are associated with reducible hydrous 
oxides of iron and managanese and hence are inert 
to chemical mobilization as long as the sediments 
remain aerobic. A significant fraction of the sedi- 
ment column. It was suggested that circumstances 
might exist in which clay-size particles could be 
transported with their attendant Pu 239, 240 to 
areas where the necessary chemical changes 
required to remobilize the attached isotopes 
chemically could occur. (See also W77-11132) 
(Chilton-ORNL) 

W77-11136 


EXPERIMENTAL APPARATUS AND ANALYSIS 
TECHNIQUE FOR STUDYING THE LOW 
REYNOLDS NUMBER HYDRODYNAMIC 
BEHAVIOR OF WATER-BORNE PARTICU- 
LATES 


’ 
Argonne National Lab., Ill., Radiological and En- 
vironmental Research Div. 
For primary bibliographic entry see Field SA. 
W77-11137 


ACIDITY IN RAINFALL, 

Argonne National Lab., Ill. Radiological and En- 
vironmental Research Div. 

For primary bibliographic entry see Field SA. 
W77-11138 


BIOLOGICAL UTILIZATION AND 
REGENERATION OF SILICON IN LAKE 
MICHIGAN, 


Argonne National Lab., Ill. Radiological and En- 
vironmental Research Div. 

H. L. Conway, and E. M. Yaguchi. 

In: Report ANL-75-60, Part III, (1976). p 55-57, 2 
fig, 1 tab. W-31-109-Eng-38. 


Descriptors: *Environmental effects, *Silicon, 
*Lake Michigan, Recycling, Diatoms. 
Identifiers: Biological utilization. 


Primary emphasis is devoted to data collected 
from a station 13 km offshore along a SW transect 
from Grand Haven, Michigan to the approximate 
center of the southern basin of Lake Mic 

During the period June to August, 1975, 80% of the 
total biologically active silicon had been utilized 
by the diatom community, with only 20% remain- 
ing as reactive silicon. It was concluded that, as- 
suming the data to be representative of the entire 
lake, at least 80% of the total pers ed active 
silicon is recycled each year in Lake Michigan and 


that most likely this value approaches 100%. (See 
also W77-11132) (Chilton-ORNL) 
W77-11139 


DISSOLUTION OF AMOPHOUS SILICON ON 
LAKE MICHIGAN. 

Argonne National Lab., Ill. Radiological and En- 
vironmental Research Div. 

For primary bibliographic entry see Field 5B. 
W77-11140 


SEASONAL DEVELOPMENT OF 
PHYTOPLANKTON POPULATIONS IN 
OFFSHORE LAKE MICHIGAN IN 1975, 
Argonne National Lab., Ill. Radiological and En- 
vironmental Research Div. 

J. I. Parker, H. L. Conway, and E. M. Yaguchi. 

In: Report ANL-75-60, Part III, (1976). p 61-64, 2 
fig, 2 ref. W-31-109-Eng-38. 


Descriptors: *Environmental effects, *Seasonal, 
Distribution, Phytoplankton, Diatoms, Silicon, 
Light, *Lake Michigan. 


Seasonal distributions of phytoplankton biomass, 
chlorophyll a, and primary productivity per unit of 
lake surface showed a bimodal seasonal distribu- 
tion with maxima occurring in June and October. 
Diatoms contributed approximately 95% of the 
total biomass. Seasonal distribution of soluble 
reactive silicon and distom biomass showed a 
strong relationship. The development of a fall 
diatom bloom appeared to be regulated by the 
restoration of dissolved silicon to the level of the 
limiting concentration. It is suggested that the oc- 
currence of unimodal diatom abundance patterns 
may be due to reduced incident radiation which 
might preclude the development of a fall bloom 
even though sufficient silicon is available. (See 
also W77-11132) (Chilton-ORNL) 

W77-11141 


VERTICAL DISTRIBUTION, COMPOSITION, 
AND ABUNDANCE OF CRUSTACEAN 
ZOOPLANKTON IN THE OFFSHORE WATERS 
OF LAKE MICHIGAN, 

Argonne National Lab., Ill. Radiological and En- 
vironmental Research Div. 

D. L. Mellinger. 

In: Report ANL-75-60, Part III, (1976). p 65-67, 1 
fig. W-31-109-Eng-38. 


Descriptors: 
*Distribution, *Zooplankton, 
*Crustaceans, *Lake Michigan. 


*Environmental effects, Seasonal, 
Populations, 


The vertical distribution of zooplankton in this 
tudy is described in terms of upper (0 to 20 m), 
middle (20 to 40 m), and lower (more than 40 m) 
layers. A similar amount of biomass/cubic m was 
found in each of the three layers when the water 
was homothermous (April-May). The winter verti- 
cal distribution and abundance in the northern 
basin were similar to those found in April in the 
southern basin. The biomass/cubic m of the upper 
layer increased dramatically with stratification in 
late June. During winter and spring, the her- 
bivorous zooplankton component was composed 
entirely of calanoid copepods. By July, 
cladocerans represented 23% of the total her- 
bivorous biomass in the upper layer. The mean 
percentage of cladoceran biomass (June- 
November) in the upper layer was 18%. The major 
portion of the annual production of the her- 
bivorous crustacean biomass appeared to occur in 
the upper 20 m of the water column. (See also 
W77-11132) (Chilton-ORNL) 

W77-11142 


THE UTILIZATION OF DIATOMS AS A FOOD 
SOURCE BY CALANOID COPEPODS AND THE 
ABUNDANCE AND _ DISTRIBUTION OF 


ZOODETRITUS IN SOUTHEASTERN LAKE 
MICHIGAN, 

Argonne National Lab., Ill. Radiological and En- 
vironmental Research Div. 

J. G. Ferrane. 

In: Report ANL-75-60, Part III, (1976). p 68-70, 1 
fig. W-31-109-Eng-38. 


Descriptors: *Ecology, *Food chains, *Diatoms, 
aickioe Populations, *Distribution, *Lake 
Michigan. 


Examination of calanoid copepod fecal pellets 
showed that 21 species and subspecies of diatoms 
were utilized by the copepods. Fecal pellets were 
most abundant near the surface (0 - 20 m) 
throughout the sampling period from April to 
November. during September and October, pellets 
were also abundant at 40 - 50 m. In August the 
highest number of pellets/liter was found between 
30 and 40 m. The usual pattern of vertical distribu- 
tion is exemplified by a peak of abundance fol- 
lowed by a rapid decrease in numbers with depth 
reaching a minimum at approximately 40 to 50 m. 
(See also W77-11132) (Chilton-ORNL) 

W77-11143 


EFFECT OF ARSENIC AND CADMIUM ON 
THE GROWTH RATE AND NUTRIENT 
UTILIZATION RATES OF ASTERIONELLA 


Argonne National Lab., Ill. Radiological and En- 
vironmental Research Div. 

H. L. Conway, and E. M. Uaguchi. 

In: Report ANL-75-60, Part III, (1976). p 74-77, 2 
fig, 1 tab. W-31-109-Eng-38. 


Descriptors: *Environmental effects, *Water pol- 
lution, *Arsenic, *Cadmium, Diatoms, *Lake 
Michigan, Adsorption, *Growth rates, Sorption, 
Algae, Nutrients, Bioassay. 

Identifiers: *Asterionella formosa. 


Continuous culture techniques were used to assess 
biological effects of arsenic and cadmium concen- 
tration between 2 and 20 times ambient levels on 
the alga, Asterionella formosa. Experiments with 
cadmium showed corresponding increases in cad- 
mium sorption with increase of cadmium concen- 
trations, suggesting sorption of cadmium is a func- 
tion of ambient concentration. Different results 
were obtained for arsenic. Over a range of 150 
microg As/liter, the diatoms consistently sorbed 
similar levels of arsenic. The ability of the diatom 
to maintiain a constant arsenic level in or on the 
cells was examined by studying the sorption 
kinetic of arsenic at 10 microg As/liter on live 
cells, dead cells and frustules. It was concluded 
that there is both an active process regulating ar- 
senic uptake in living cells and a process of surface 
adsorption. (See also W77-11132) (Chilton-ORNL) 
W77-11144 


THERMAL DISCHARGE RESIDENCE BY 
LAKE MICHIGAN SALMONIDS, 

Argonne National Lab., Ill. Radiological and En- 
vironmental Research Div. 

G. P. Romberg, and W. Prepejchal. 

In: Report ANL-75-60, Part ITI, (1976). p 78-80, 1 
tab, 2 ref. W-31-109-Eng-38. 


Descriptors: *Environmental effects, *Thermal 
pollution, *Water pollution, Thermal stress, *Lake 
Michigan, *Salmonids, Chinook salmon, Brown 
trout, Rainbow trout, Discharge(Water). 
Identifiers: Exposure time, Residence time. 


Lake Michigan salmon and trout were tagged with 
a thermoluminescent dosimeter (TLD) tempera- 
ture tag to estimate their thermal exposure and re- 
sidence time at a warm water discharge. During 
the 1974 studies, discharge temperatures were 
usually lower than during 1973 studies and mean 
percent residence times increased to approximate- 
ly 30% for rainbow trout and chinook salmon and 
to 60% for brown trout. Corresponding tempera- 
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ture exposures decreased for all species but 

remained highest for brown trout. Lowest as- 

sumed nonresident discharge temperatures 

decreased from 19 to 20 C to 17 to 18 C, well below 
icted avoidance temperatures. (See also W77- 

11132) (Chilton-ORNL) 

W77-11145 


PLUME are oe AND TOXIC MATERIAL 
ACCUMULATI 

Argonne National | Lab., Ill. Radiological and En- 
vironmental Research Div. 

S. A. Spigarelli, and R. Holpuch. 

In: Report ANL-75-60, Part ITI, (1976). p 81-83, 1 
tab, 4 ref. W-31-109-Eng-38. 


Descriptors: *Environmental effects, *Water pol- 
lution, *Thermal pollution, Thermal stress, 
Discharge(Water), Toxins, Fish, Trout, Rainbow 
trout, Brown trout, Lipids. 


Toxic contaminants were found to accumulate in 
adipose tissue and body concentrations have been 
correlated with total lipid content in fish. Samples 
taken from TLD tagged and reference brown and 
rainbow trout were analyzed to detect possible 
changes in lipid deposition resulting from recent 
plume residence. Plume resident fish had statisti- 
cally higher percent fat contents than fish from un- 
heated areas. Rainbow trout from unheated areas 
and plume areas had 78% and 69% more fat than 
did related brown trout samples. Fat content of 
trout in this study ranged from 1 to 19%. Data from 
the limited number of samples suggested that 
plume resident brown and rainbow trout have 
higher lipid contents than previously reported for 
these species and that levels in plume resident fish 
equal or exceed levels reported for lake trout. (See 
also W77-11132) (Chilton-ORNL) 

W77-11146 


SUMMARY OF RECAPTURES OF FISH 
TAGGED AT TWO POWER’ PLANTS 
BETWEEN 1972 AND 1974, 

Argonne National Lab., Ill. Radiological and En- 
vironmental Research Div. 

M. M. Thommes, and G. P. Romberg. 

In: Report ANL-75-60, Part III, (1976). p 84-86, 1 
tab, 3 ref. W-31-109-Eng-38. 


Descriptors: *Environmental effects, *Thermal 
pollution, *Tagging, Fish, *Lake Michigan, 
Powerplants, Discharge(Water), Salmonids, 
Trout, Rainbow trout, Brown trout. 


Fish tagging studies were conducted at the Point 
Beach Nuclear Plant and at the Waukegan fossil- 
fueled plant. Dominant species collected and 
tagged at Point Beach were brown and rainbow 
trout, while at Waukegan, coho salmon and brown 
trout were prevalent. 1974 fish had significantly 
fewer long-term recaptures than 1973 fish but the 
recapture percentages for fish in both years were 
similar for brown and rainbow trout. The influence 
of thermal discharges on Lake Michigan salmonds 
was evidenced by the fact that 50.5% of the total 
tag recoveries were made at power plants. (See 
also W77-11132) (Chilton-ORNL) 

W77-11147 


TEMPERATURE SELECTION AND 
AVOIDANCE BEHAVIOR OF SALMONIDS, 
Argonne National Lab., Ill. Radiological and En- 
vironmental Research Div. 

W. Prepejchal, M. M. Thommes, S. A. Spigarelli, 
and G. P. Romberg. 

In: Report ANL-75-60, Part III, (1976). p 87-89, 1 
fig, 1 tab, 2 ref. W-31-109-Eng-38. 


Descriptors: *Environmental effects, *Thermal 

pee. Tagging, Fish, Salmonids, Trout, Rain- 
trout, Brown trout, Chinook salmon. 

Identifiers: Temperature selection, Avoidance 
vior. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Effects Of Pollution—Group 5C 


A radiotelemetry system was designed to monitor 
temperature orientation of fish in thermal 
discharge areas. Primary interest was in tempera- 
ture selection and avoidance behavior within an 
area of approximately 1 mile of plumes. Data was 
indicative of the migratory tendencies of brown 
trout, rainbow trout, and chinook salmon. Further 
analysis of the data is planned. (See also W77- 
11132) i al L) 


BODY TEMPERATURE CHANGE IN LIVE AND 
DEAD GIZZARD SHAD, DOROSOMA CEPEDI- 


ANUM, 

Argonne National Lab., Ill. Radiological and En- 
vironmental Research Div. 

T. L. Beitinger, M. M. Thommes, and S. A. 
Spigarelli. 

In: Report ANL-75-60, Part III, (1976). p 90-91, 2 
tab, 5 ref. W-31-109-Eng-38. 


Descriptors: *Environmental effects, *Thermal 
pollution, Laboratory tests, Fish, Temperature, 
Monitoring. 


22 gizzard shad, ranging in weight from 13.2 to 
467.5 grams, were tested by monitoring the in- 
testinal temperature as the shad were tansferred 
between two aerated water baths held at 9.2 plus 
or minus 0.13 C and 18.7 plus or minus 0.08 C. Data 
indicated that neither the direction of exposure nor 
the state of the test fish greatly influenced tem- 
perature change kinetics. Computations compar- 
ing half-time of live and dead shad indicated that 
conduction accounts for approximately 80% and 
convection for 20% of the total heat transport. 
(See also W77-11132) (Chilton-ORNL) 
W77-11149 


PHYTOPLANKTON AND NUTRIENTS NEAR 
THE ZION NUCLEAR PLANT DURING UP- 
WELLING, 

Argonne National Lab. Ill. Radiological and En- 
vironmental Research Division. 

E. M. Yaguchi. 

In: Report ANL-75-60, Part III, (1976). p 94-95, 2 
tab. W-31-109-Eng-38. 


Descriptors: *Environmental effects, *Thermal 
pollution, Discharge(Water), *Phytoplankton, 
*Nutrients, Upwelling. 


During upwelling conditions reactive silicate con- 
centrations were found to be more than twice as 
great as during non-upwelling; phytoplankton 
diversity, chlorophyll a concentrations, and cell 
numbers per milliliter were greater. Productivity 
quotients were lower by nearly one-half during up- 
ae _ also W77-11132) (Chilton-ORNL) 
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MIXED FUNCTION OXIDASES IN MARINE 
ORGANISMS IN RELATION TO PETROLEUM 
HYDROCARBON METABOLISM AND DETEC- 
TION, 

Fisheries and Marine Service, St. 
(Newfoundland). Biological Station. 

J. F. Payne. 

Marine Pollution, Bulletin, Vol. 8(5), 1977, p 112- 
116. 3 tab, 30 ref. 


John’s 


Descriptors: *Water pollution effects, *Enzymes, 
*Oil, Oil spills, *Biochemistry, *Animal physiolo- 
gy, Animal metabolism, Marine fish, Oily water, 
Cie tests, *Methodology, Marine animals is, 
Marine algae, Molluscs, Crustaceans, 
*Monitoring. 
Identifiers: *Mixed function oxidases, *Marine 
environment, *Petroleum hydrocarbon metabol- 
ism, *Mixed function oxidases, *Aryl hydrocar- 
bon hydroxylase, Aryl hydroxylase induction. 


Aryl hydrocarbon hydroxylase (AHH) was not de- 
tectable in some marine organisms; ae activi- 


ty may be related to phylogeny. The 


ability to 


respond to pollutant hydrocarbons by AHH induc- 
tion is not a universal response for organisms pos- 
sessing AHH. There was some substrate specifici- 
ty in the mixed function oxidases (MFO) induced 
by petroleum in fish. Several MFO activities were 
examined but only AHH appeared as a useful en- 
zyme monitor for petroleum. No invertebrate so 
far examined for MFO can be considered a useful 
monitoring species. (Katz) 

W77-11241 


EFFECTS OF DREDGING OPERATIONS ON 
ESTUARINE BENTHIC MACROFAUNA, 
Swedish Water and Air Pollution Research Lab., 


Marine Pollution Bulletin, Vol. 8, no. 5, 1977, p 
102-104, 4 fig, 8 ref. 


Descriptors: Metals, *Mercury, *Cadmium, 
*Zinc, *Copper, *Lead, *Nickel, Water pollution 
effects, *Sediments, *Dredging, Estuaries, 
Animal populations, ‘Animal groupings, Marine 
animals, Fjords, Clams, Benthos. 

Identifiers: *Sweden, Byfjord. 


operations in a Swedish estuary reduced 
the number and diversity of benthic species. The 
larval recruitment in the vicinity of the dredged 
area was strongly affected. An overall increase in 
concentrations of Hg, Cd, Zn, Pb, and Ni were 
recorded in benthic fauna. One and a half years 
after termination of dredging, the benthic commu- 
nity structure was nearly restored and the high 
concentrations of heavy metals had decreased 
considerably. (Katz) 
W77-11242 


GENERAL TEST CONDITIONS AND 
a ae FOR CHLORINE TOXICITY 
TESTS ESTUARINE AND MARINE 
MACROINVERTEBRATES AND FISH, 

Academy of Natural Sciences of Philadelphia, 
Benedict, Md. Benedict Estuarine Lab. 

For primary bibliographic entry see Field SA. 
W77-11243 


BEHAVIORAL AVOIDANCE RESPONSES OF 
ESTUARINE FISHES TO CHLORINE, 
Ichthyological Associates, Inc., Middletown, Del. 
J. W. Meldrim, and J. A. Fava, Jr. 

Chesapeake Science, vol. 18, no. 1, 1977, p 154 
157. 6 tab, 3 ref. 


Descriptors: *Chlorine, *Chlorination, *Toxicity, 
Laboratory tests, Methodology, Perches, Estua- 
ries, Estuarine fisheries, Salinity, Dissolved ox- 
ygen, Hydrogen ion concentration, Statistical 
methods, Fish behavior, *Water pollution effects, 
Water temperature. 

Identifiers: *White perch, *Atlantic silverside, 
Sublethal effects, Light level, Total residual oxi- 
dants. 


A series of bioassays were conducted to determine 
the sublethal responses of estuarine fish to 
chlorine. The avoidance response of white perch 
and the Atlantic silverside was measured. The 
avoidance phenomena is complex and is in- 
fluenced by environmental variables. (Katz) 
W77-11244 


BIOASSAY PROCEDURES FOR MARINE 
PHYTOPLANKTON WITH SPECIAL 
REFERENCE TO CHLORINE, 

Virginia Inst. of Marine Science, Gloucester Point. 
For primary bibliographic entry see Field 5A. 
W77-11245 


RESPONSES OF EARLY HISTORY 
STAGES OF THE STRIPED BASS, MORONE 
SAXATILIS TO CHLORINATION, 

Environmental Research Lab., Johns Island, S.C. 
Bears Bluff Field Station. 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5C—Effects Of Pollution 


D. P. Middaugh, J. A. Couch, and A. M. Crane. 
Chesapeake Science, vol. 18(1), 1977, p 141-153. 4 
tab, 10 fig, 28 ref. 


Descriptors: *Chlorine, Bioassay, ‘*Toxicity, 
*Mortality, Methodology, Laboratory tests, 
Laboratory equipment, Juvenile fish, *Striped 
Bass, Fish behavior, Animal pathology, Animal 
growth, Aquiculture, Fish physiology, 
*Embryonic growth stage, *Chlorination, Salinity, 
Statistics. 

Identifiers: *Total _—residual 
Histopathology, LC50, Gill damage. 


chlorination, 


The toxicity of total residual chlorination (TRC) to 
early life stages of the striped bass, Morone sax- 
atilis, was determined using percent embryo 
hatchability, incipient LCs50 bioassays, 
histopathology, and avoidance responses. Fifity- 
six percent of the control group (noTRC exposure) 
hatched. None of the embryos exposed to a mea- 
sured TRC concentration of 0.21 mg/1 hatched. 
Only 3.5 percent of the embryos exposed to 0.07 
mg/1 TRC and 23 percent of those exposed to 0.01 
mg/1 TRC hatched. Incipient LC50 bioassays were 
used to determine the sensitivity of 2-, 12- and 30- 
day-old striped bass to concentrations of TRC in 
flowing water (1.0-3.0 ppt salinity at 18 + or - 1 C). 
The estimated incipient LC50 was 0.04 mg/1 TRC 
for 2-day-old prolarvae, 0.07 mg/1 for 12-day-old 
larvae and 0.04 mg/l for 30-day-old juveniles. 
Histological examination of 30-day-old juveniles 
which survived exposure in the incipient LC50 
bioassay indicated gill and pseudoranch damage 
for fish exposed to 0.21 to 2.36 mg/i TRC. (Katz) 
W77-11246 


THE EFFECT OF PETROLEUM HYDROCAR- 
BONS ON REPRODUCTION OF AN 
ESTUARINE PLANKTONIC COPEPOD IN 
LABORATORY CULTURES, 

Marine Biological Association of the United King- 
dom, Plymouth (England). Plymouth Lab. 

V. Berdugo, R. P. Harris, and S. C. O’Hara. 
Marine Pollution Bulletin, vol. 8, no. 6, 1977, p 
138-143. 1 fig, 4 tab, 12 ref. 


Descriptors: *Oil, Oil spills, *Water pollution ef- 


fects, *Copepods, Crustaceans, *Bioassay, 
Laboratory tests, Toxicity, Reproduction, 
Growth, Path of poilutants, Zooplankton, 


Methodology, Estuarine environment. 

Identifiers: Eurytemora affinis, *Heating oil, 
*Naphthalene, *Sublethal biological effects, *Egg 
production, Methylnaphthalene, Dimethyl- 
naphthalene. 


The effect of short-term exposure to high concen- 
tration of water soluble fraction of aromatic heat- 
ing oil on subsequent egg production by the 
estuarine copepod Eurytemora affinis has been 
studied in laboratory cultures to investigated 
pussibly sublethal biological effects following ex- 
posure to hydrocarbon under an oil spill. Signifi- 
cant reduction in subsequent length of life, total 
number of eggs produced, mean brood size, and 
rate of egg production was observed. Exposure to 
napthalene alone at 1 mgl.-1 for 24 h produced a 
significant effect on total fecundity of the females. 
Ingestion rates were significantly lower when mea- 
sured in the presence of water scluble fraction, 
and also naphthalene alone at mgl.-1 concentra- 
tions. Exposure to low-levels (10 and 50 micro-1.- 
1) of 14C-naphthalene alone over a period of ten 
days produced no significant effect on feeding or 
reproduction despite the high concentrations of 
hydrocarbon accumulated during this period. The 
results are discussed in relation to previous work 
on the fate of hydrocarbons in planktonic 
copepods, using 14C-naphthalene as a model com- 


or (Katz) 
-11247 


THE ECOLOGICAL EFFECTS OF PHYSICAL 
DAMAGE FROM MOTOR BOATS ON TURTLE 
GRASS BEDS IN SOUTHERN FLORIDA, 
Virginia Univ., Charlottesville. Depi. of Environ- 
mental Sciences. 

J.C. Zieman. 

Aquatic Botany, vol. 2, 1976. p 127-139. 8 fig, 24 
ref. 


Descriptors: Florida, Environment, 
*Environmental effects, *Aquatic plants, Coasts, 
*Rhizomes, *Shallow __— water, Sediments, 
Hydrogen ion concentrations, Tidal streams, Tidal 
marshes, Tides. 

Identifiers: *Turtle grass, Thalassia testudinum, 
*Motor boats, *Turtle grass beds, Southern 
Florida, Rhizome system. 


Observation has shown that beds of turtle grass, 
Thalassia testudinum, although highly productive, 
do not recover rapidly following physical 
disturbance of the rhizome system. In shallow 
waters, the most common form of rhizome 
disturbance is from the propellers of motor boats. 
In turtle grass beds, which are otherwise thriving, 
tracks resulting from propellers have been ob- 
served to persist from 2 to 5 years. The proportion 
of fine sediment components is reduce in the sedi- 
ments from the boat tracks, and the p H and EH 
are reduce in comparison to the surrounding grass 
bed. Damage of this type is most likely to occur in 
the shallow passes between islands and keys. 
These areas are also the slowest to recover due to 
the rapid tidal currents present in the shallow 
passes. (Katz) 

W77-11248 


METHOD FOR SAMPLING INVERTEBRATE 
DRIFT FROM A SMALL BOAT, 

Ichthyological Associates, Inc., Pottstown, Pa. 
For primary bibliographic entry see Field SA. 
W77-11249 


EFFECTS OF HEAVY METALS ON SURVIVAL 
AND RESPIRATION RATE OF TUBIFICID 
WORMS: PART I-EFFECTS ON SURVIVAL, 
ITEN-ENERGOINVEST, Dept. of Waste Water 
Treatment Research, Sarajevo (Yugoslavia). 

I. Brkovic-Popovic, and M. Popovic. 
Environmental Pollution, Vol. 13, 1977, p 65-72. 5 
tab, 26 ref. 


Descriptors: *Oligochaetes, Metals, *Cadmium, 
*Copper, *Mercury, *Zinc, *Chromium, *Nickel, 
Bioassay, Toxicity, Laboratory tests, Hard- 
ness(Water), Water pollution effects, Alkalinity, 
*Tubificids, Animal physiology. 

Identifiers: *Dynamic bioassay, Respiration rate, 
*Median lethal concentrations. 


Toxicity tests were performed with Tubifex tu- 
bifex in dynamic conditions. Median lethal con- 
centrations (LC50) and the confidence limits were 
determined for cadmium, copper, mercury, zinc. 
chromium and nickel during exposure for 24 and 
48 h in four diluents of different total hardness and 
alkalinity. Tie results of our experiments in- 
dicated that the toxicity effects of all heavy metals 
tested on the survival of T. tubifex depended con- 
siderably upon the hardness and alkalinity of the 
diluent used. The relationship between 48-h LCS50 
for the tested metals and alkalinity of water in a 
log-log system are defined as rectilinear functions. 
Hardness and alkalinity of dilution water have a 
much slighter effect upon the toxicity of mercury 
than upon other metals tested. (Katz) 

W77-11250 


STUDIES ON DETERMINATION OF ALKYL 
MERCURY IN FISH AND SHELLS BY THE 
STEAM DISTILLATION METHOD, (IN 
JAPANESE), 

Yamaguchi Prefectural Research Inst. of Health 
(Japan). 

eepemey bibliographic entry see Field 5A. 
W77-11251 
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EFFECTS OF HEAVY METALS ON DEVELOP- 
MENT OF THE KILLIFISH, FUNDULUS 
HETEROCLITUS, 

Rutgers - The State Univ., Newark, N.J. Dept. of 
Zoology and Physiology. 

J. S. Weis, and F. Weis. 

Journal of Fish Biology, Vol. 11, No. 1, 1977, p 49- 
54. 1 tab, 2 fig, 33 ref. 


Descriptors: Mercury, *Metals, Water pollution 
effects, *Killifishes, *Fish eggs, Fish physiology, 
Fish reproduction, *Path of pollutants, Bioassay, 
Laboratory tests, Methodology, Cadmium, 
Pathology, *Heavy metals. 

Identifiers: *Fish embryos, Inorganic mercury, 
Embryology, Fish development. 


When F. heteroclitus embryos were exposed to in- 
organic mercury at concentrations of 0.03 or 0.1 
mg/l at the early blastula stage, the percentage of 
successful axis formation was reduced and a sig- 
nificant proportion of embryos developed cyclopia 
or intermediate conditions leading to cyclopia. 
Treatment of the late biastula stage reduced the 
severity of the defects. Embryos which developed 
in lead at concentrations of 1 and 10 mg/l were nor- 
mal in appearance until hatching, at which time 
they exhibited lordosis or were unable to uncurl 
from the position they had while still inside the 
chorion. No significant effects of cadmium at con- 
centrations up to 10 mg/l were noted. (Katz) 
W77-11252 


HEPATOMAS IN MARINE FISH FROM AN 
URBAN ESTUARY, 

California Univ., Davis. Dept. of Pathology. 

B. McCain, K. V. Pierce, S. R. Wellings, and B. S. 
Miller. 

Bulletin of Environmental Contamination and 
Toxicology, Vol. 18(1), 1977, p i-2. 2 fig, 1 ref. 


Descriptors: *Estuaries, *Fish diseases, On-site- 
investigations, *Polychlorinated _—hiphenyls, 
Marine fish, Estuarine environment, Estuarine 
fisheries, Laboratory analysis, Commercial fishe- 
ries, *Water pollution effects, *Animal pathology. 
Identifiers: English sole, Parophrys vetulus, Star- 
ry flounder, Platichthys stellatus, *Fin erosion, 
Epidermal papillomas, Liver neoplasms, 
Hepatomas, Histopathclogy, *Urban estuary. 


Hepatomas were found in starry flounder, 
Platichthys stellatus, from the Duwamish River 
Estuary in Seattle, Washington. 32% of flounders 
examined in this urban estuary were found to have 
hepatomas. (Katz) 

W77-11253 


TRACE METAL CONTENT OF PLANKTON 
AND ZOOPLANKTON COLLECTED FROM 
THE NEW YORK BIGHT AND LONG ISLAND 
SOUND, 

National Marine Fisheries Service, Milford, Conn. 
Experimental Biological Investigations. 

For primary bibliographic entry see Field 5A. 
W77-11254 


MICROBIOLOGICAL EFFECTS OF METAL 
IONS IN CHESAPEAKE BAY WATER AND 
SEDIMENT, 

Maryland Univ., College Park. Dept. of 
Microbiology. 

A. L. Mills, and R. R. Colwell. 

Bulletin of Environmental Contamination and 
Toxicology, Vol. 18(1), 1977. p 99-103. 3 tab, 8 ref. 


Descriptors: Microorganisms, *Chromium, 
*Cadmium, *Cobalt, *Lead, *Mercury, 
*Photosynthesis, Primary production, Bacteria, 
*Chesapeake Bay, Estuaries, Water pollution ef- 
fects, Path of pollutants, Sediments, Laboratory 
tests. 

Identifiers: *Metal ions, Dunliella, Chlorella, 
*Glucose oxidation, *Inhibition, Heterotrophic or- 
ganisms. 
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The effects of chromium, cadmium, cobalt, lead, 
and mercury ions on Dunaliella and Chlorella 
photosynthesis was determined. High levels of 
metal ions can cause significant changes in the 
microbial 7 logy of Chesapeake Bay. (Katz) 
W77-1125 


CADMIUM AND OTHER HEAVY METALS IN 
(GERRIDAE: HALOBATES, 
RHEUMATOBATES), 

Scripps Institution of Oceanography, La Jolla, 
Calif. 


For primary bibliographic entry see Field 5A. 
W77-11256 


ACIDIFICATION OF LAKES IN CANADA BY 
ACID PRECIPITATION AND THE RESULTING 
EFFECTS ON FISHES, 

Fisheries and Marine Service, Nanaimo (British 
Columbia). Biological Station. 

R. J. Beamish. 

Water, Air, and Soil Pollution, Vol. 6, (1976), p 
501-514. 3 fig, 4 tab, 49 ref. 


Descriptors: Water pollution, Water pollution 
sources, *Water pollution effects, *Air pollution 
effects, Acid, *Acidic water, Sulfur compounds, 
Mortalities, *Fish physiology, *Fish behavior, 
Fish reproduction, Fish sterilants, Stress, Heavy 
metals, Canada, Lakes. 

Identifiers: *Lake acidification, *Sudbury, On- 
tario, *Acidic fallout, *Physiological response, 
Acid’ tolerance, Serum calcium, Sulfur oxides. 


In the Sudbury region of Ontario, Canada, fallout 
of sulfur oxides has been shown to be responsible 
for damage to vegetation, lakes and fishes. The 
acidic fallout has been shown to effect a rate of 
acidification in many lakes that over several 
decades has resulted in the extinction of many spe- 
cies of fishes. Fish exhibit profound differences in 
acid tolerance but show some similarities in their 
physiological response to levels within the range 
of their individual susceptibilities. Prior to extinc- 
tion most females of a particular species did not 
release their ova to be fertilized. The failure of 
females to spawn was coincident with an inability 
to maintain normal serum Ca levels. In some spe- 
cies growth was reduced despite an adequate 
supply of preferred food items. High concentra- 
tions of acid were considered to be the principal 
factor stressing the fish populations. Elevated con- 
centrations of some heavy metals may add to the 
stress caused by high concentrations of acid. 
(Katz) 


W77-11257 


OPTIMAL CONTROL THEORY APPLIED TO A 
DYNAMIC AQUATIC ECOSYSTEM, 
Ottawa Univ. (Ontario). Dept. of Electrical En- 


gineering. 

N. U. Ahmed, and N. D. Georganas. 

J Fish Res Board Can. Vol. 30, No. 4. 576-586, 
1973. (Fr. summ.). 


Descriptors: *Ecosystems, *Water pollution ef- 
fects, Model studies, Aquatic environment. 
Identifiers: Optimal control theory. 


A dynamic model for an aquatic ecosystem con- 
sisting of a single species living in a polluted en- 
vironment is presented. Considering the dynamics 
of growth of the species and increase in pollution, 
optimal control theory was applied to obtain spe- 
cies removal and pollution reduction rates at 
minimum cost.--Copyright 1973, Biological Ab- 


UTILIZATION OF FISH FOR WATER QUALI- 
TY DETERMINATION. COMPARISON WITH 
THE BIOTIC INDEX METHOD. APPLICATION 
TO THE LAXIA (FRENCH RIVER IN THE 
PAYS BASQUE) AND THE GABAS (FRENCH 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Effects Of Pollution—Group 5C 


RIVER IN THE LANDES DEPARTMENT), (IN 


FRENCH), 

Station d’Hydrobiologie Continentale, Biarritz 
(France). Laboratoire de Methodologie des Inven- 
taires. 


For primary bibliographic entry see Field 5A. 
W77-11259 


THE ASSOCIATION OF PHYTOFLAGELLATE 
BLOOMS IN LOWER NEW YORK BAY WITH 
HYPERTROPHICATION, 

National Marine Fisheries Service, Highlands, 
N.J. Sandy Hook Lab. 

J. B. Mahoney, and J. J. A. McLaughlin. 

Journal of Experimental Marine Biology and 
Ecology, vol. 28(1), 1977, p 53-65. 3 tab, 38 ref. 


Descriptors: *New York, *Eutrophication, 
*Estuaries, *Nutrients, Domestic wastes, Sewage, 
*Water pollution effects, Water pollution sources, 
Laboratory tests, Bioassay, Carbon, Nitrogen, 
Phosphorus, Phosphorus compounds, Nitrogen 
compounds, Organic compounds, 
*Phytopiankton, “New Jersey. 
Identifiers: *Phytoflagellate blooms, Lower New 
York Bay, *Hypertrophication. 


Large quantities of nutrients, including organic 
substances, in treated and untreated wastes, are 
discharged into the New York estuary. The possi- 
ble relationship between annual phytoflagellate 
blooms in Lower New York Bay and the urban 
hypertophication was investigated by means of 
tests of the utilization of a wide variety of organic 
C, N, and P compounds by the dominant 
phytoplanktonic organisms. Carbon compounds 
were tested at 50, 25, and 5 mg C/1; nitrogen com- 
pounds at 1.4, 0.7, and 0.14 mg N/1; and 
phosphorus compounds at 0.5, 0.25, and 0.1 mg 
P/1. The results from the lowest concentration are 
considered of greatest environmental relevance. 
At the low concentrations Massartia rotundata 
(Lohmann) Schiller used 11, Olisthodiscus luteus 
Carter 14, and Prorocentrum micans Ehrenberg 15 
of 20 organic compounds; M. rotundata used 6, O. 
luteus 8, and P. micans 7 of 8 organic phosphorus 
compounds. (Katz) 

W77-11261 


ZOOPLANKTON AND DREDGING: RESEARCH 
PERSPECTIVES FROM A CRITICAL REVIEW, 
Oregon State Univ., Corvallis. School of Oceanog- 


raphy. 

B. K. Sullivan, and D. Hancock. 

Water Resources Bulletin, vol. 13, no. 3, p 461- 
468, June 1977. 29 ref. 


Descriptors: *Zooplankton, *Estuarine environ- 
ment, *Environmental effects, *Populations, 
*Distribution, *Dredging, ing, *Reviews, 
Spatial distribution, Weorae techniques, 
*Seasonal, Sediments, Estuaries. 

Identifiers: Research design. 


Studies on the responses of zooplankton to 
dredging are summarized and discussed. Several 
factors influence the potential effects of dredging 
activity on zooplankton populations including the 
movement of zooplankton and the non-random 
horizontal dispensions of zooplankton. There is 
also no adequate means of estimating the size and 
composition of zooplankton populations with 
adequate reliability. Natural fluctuations in 
zooplankton populations are sufficiently large as 
to make field surveys impractical. Design criteria 
for studies intended for impact assessment require 
careful consideration of these factors. It is sug- 
gested that ocean dominated systems present dif- 
ferent research requirements than those estuarine 
populations which have endemic zooplankton 
M1262 
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TWO EUROPEAN OYSTER (OSTREA oe 
MORTALITIES ASSOCIATED WITH AN 
NORMAL HAEMOCYTIC CONDITION, 

Ministry of Agriculture, Fisheries and Food, 
Lowestoft (England). Fisheries Lab. 

D. J. Alderman, P. VanBanning, and A. Perez- 
Colomer. 

Aquaculture, vol. 10, p 335-340, 1977. 2 fig, 1 tab, 
12 ref. 


Descriptors: *Water quality, *Mortality, *Oysters, 
*Environmental effects, *Commercial shellfish, 
*Cytological studies, *Animal physiology, 
Pathology, Mollusks, Invertebrates, Morbidity, 
Stress, Aquiculture, *Fish kill. 

Identifiers: Ostrea edulis, Hemocytes. 


Regularly occurring mortalities of the flat oyster, 
Ostrea edulis, on two sites, one in Galicia, Spain, 
and one in Yugoslavia, are reported. The oysters 
involved showed an apparent neoplastic condition 
of the haemocytes. No pathogen has been detected 
and the cause of the mortalities was attributed to a 
combination of water quality and physical stress 
factors. (Katz) 

W77-11263 


THE OCCURRENCE OF FIN ROT IN MULLET 
(MUGIL CEPHALUS) ASSOCIATED WITH 
CRUDE OIL CONTAMINATION OF AN 
ESTUARINE POND-ECOSYSTEM, 

Mississippi State Univ., Mississippi State. Dept. of 
Zoology. 

C. D. Minchew, and J. D. Yarbrough. 

Journal of Fish Biology, vol. 10, p 319-323, 1977.1 
tab, 1 plate, 4 ref. 


Descriptors: *Fish diseases, *Bacteria, *Mullets, 
*Oil spills, Oil, *Water pollution effects, Estua- 
ries, *Pathogenic bacteria, Pathology, Fish, 
Estuarine environment, Bioassay. 

Identifiers: *Sublethal effects, eMugil, *Fin rot, 
*Crude oil. 


Empire Mix crude oil (4.0-5.0 ppm ) was in- 
troduced into two estuarine ecosystems 
equipped with tidal simulation and stocked with 
mullet, shrimp, and oysters. Six to eight days fol- 
lowing the spill all mullet examined from the 
treated ponds had varying degrees of fin rot on one 
or more fins. The fin erosion involved primarily 
the caudal, pectoral, and pelvic fins with the cau- 
dal fin the most severely damaged. The damage to 
the fins varied from a slight discoloration with no 
visible fraying to complete erosion of all the fin 
elements. A negative rod _ tentatively 
identified as Vibrio sp. is considered the primary 
pathogen responsible for the fin erosion. The in- 
fection was primarily external as indicated by kid- 

ney cultures of the affected fish. The course of the 
infection was documented over a 56-day period 
following the oil spill. The high incidence of fin rot 
which occurred in the estuarine pond-ecosystems 
did not occur during numerous acute exposures of 
mullet to crude oil in the laboratory. (Katz) 
W77-11264 


STUDIES OF THE EFFECT OF THE ENVIRON- 
MENT ON THE HEART RATE OF SHELLF- 
ISHES.-1. EFFECT OF TEMPERATURE, 
SALINITY AND HYPOXIA ON THE HEART 
RATE OF SCALLOPS, (IN JAPANESE), 
Hokkaido Regional Fisheries Research Lab. 
(Japan). — 


Bulletin of Hokkaido Regional Fisheries Research 
Laboratory, No. 42, p 65-73, March 1977. 6 fig, 8 
ref. 


Descriptors: ‘*Salinity, Animal physiology, 
*Environmental effects, *Dissolved oxygen, 
*Commercial shellfish, *Water temperature, 


*Mortality, Invertebrates, Mollusks, 
tests, Oxygen sag, M » Shellfish soit 
Identifiers: Heart rate, * 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5C—Effects Of Pollution 


Scallops (Patinopecten yessoensis) were main- 
tained in aquaria at seven experimental tempera- 
tures ranging from a low temperature of -1.8C and 
increasing at SC intervals. Heart rates increased 
from a low of 4 per minute at -1.8C as the tempera- 
ture increased. Maximum heart rate was reached 
at 23C. All scallops died at 28C. Scallops were 
transferred to waters with reduced salinities and 
heart rates were measured for 24 hours. At 26C 
and 19.5 o/oo salinity, heart rates decreased to 3 
beats per minute and then increased to normal 
rates after 1 hour and 9 hours respectively. At 13, 
6.5, and 0 o/oo salinity, heart rates dropped to 2 to 
3 beats per minute and death followed. Heart rates 
increased slightly at oxygen saturation less than 
70% with a maximum rate seen at 25% oxygen 
saturation. Scallops survived oxygen saturations 
of 4%. (Katz) 

W77-11265 


THE EFFECTS OF VARIOUS COMPONENTS 
OF WATER POLLUTION ON THE BEHAVIOR 
OF SOME AQUATIC MACROPHYTES OF THE 
COASTAL RIVERS OF ISRAEL, 

Tel-Aviv (Israel). Dept. of Botany. 

M. Agami, M. Litav, and Y. Waisel. 

Aquatic Botany, Vol. 2, 1976, p 203-213. 2 tab, 4 
fig, 17 ref. 


Descriptors: *Aquatic plants, *Water pollution ef- 
fects, On-site-investigations, *Detergents, 
*Ammonia, Ammonium compounds, *Nitrates, 
*Phosphates, Rivers, Laboratory tests, Bioassays, 
*Nitrites, Anaerobic conditions. 

Identifiers: * Aquatic macrophytes, 
*Hydrophytes, Israel, Coastal Rivers, Nymphaea, 
Ludwigia, Scirpus. 


Seven aquatic macrophytes, with an exclusive dis- 
tribution in clean sections of two coastal rivers in 
Israel, were transplanted into polluted sites in the 
same rivers. Five species died shortly afterwards, 
whereas two survived uninjured. Three ‘clean 
water’ species (Nymphaea caerulea, Ludwigia 
stolonifera and Scirpus litoralis) were treated with 
several water pollution factors. Detergents caused 
severe damage to all plants, whereas ammonium 
caused a temporary damage only in Nymphaea. 
Other factors like anaerobiosis and increased 
levels of nitrate and phosphate had no effect on 
the plants. It is assumed that the present content of 
detergents in most polluted sections of the two 
rivers constitutes the main limiting factor for many 
hydrophytes and hygrophytes which occur in the 
non-polluted sections. The possible use of certain 
aquatic macrophytes as indicators for varying 
levels of pollution is discussed. (Katz) 

W77-11266 


RELATIONSHIP BETWEEN WATER POLLU- 
TION AND THE FLORA OF TWO COASTAL 
RIVERS OF ISRAEL, 

Tel-Aviv Univ. (israel). ‘cas of Botany. 

M. Litav, and M. 

Aquatic Botany, Vol. 2, 1976, p 23-41. 6 tab, 8 fig, 
10 ref. 


Descriptors: *Aquatic plants, *Water pollution ef- 
fects, On-site-investigations, Ammonia, 
“Ammonium compounds, Water quality, Chemi- 
cal analyses, *Detergents, *Dissolved oxygen, 
Rivers, *Plant groupings, Plant populations, 
Sewage, *Sewage effluents, Sewage disposal, 
Nitrate, Phosphate. 

Identifiers: *Israel(Alexander River), *Yarkon 
River, *Phytosociological investigation, Vegeta- 
tion transect. 


s in the vegetation of two coastal rivers in 
Israel were studied in relation to increasing pollu- 
tion. Pollution levels were defined mainly in terms 
of ammonium content, presence of detergents and 
dissolved oxygen concentration at various depths 
and at various times of the day. It was found that 
species diversity was greatest in the clean-water 
sections of the rivers and decreased considerably 


with increasing pollution. No floating-leaved or 
submerged species were found in the polluted sec- 
tions; these and some other species were exclusive 
to the clean-water sections. On the other hand, 
none of the hygrophyte species was exclusive to 
polluted sections. The distribution of several plant 
species across the rivers and the river banks was 
noted and it appears that although tolerant species 
can grow partly submerged in clean-water, they 
avoid direct contact with polluted water. (Katz) 
W77-11267 


A STUDY OF THE FISH COMMUNITY IN THE 
VICINITY OF A THERMAL DISCHARGE IN 
THE JAMES RIVER, VIRGINIA, 

Richmond Univ., Va. 

J. W. White, W. S. Woolcott, and W. L. Kirk. 
Chesapeake Science, Vol. 18, No. 2, p 161-171, 
June 1977. 1 fig, 9 tab, 36 ref. 


Descriptors: *Water temperature, *Thermal pollu- 
tion, *Heated water, *Biological communities, 
*Fish populations, *Environmental gradient, 
*Freshwater fish, Bass, Shiners, Eels, On-site in- 
vestigations, Powerplants, Size, Seasonal, Sam- 
pling, Environmental effects, Temperature. 
Identifiers: *James River(Virginia), *Species 
diversity. 


The size, species composition and structure of the 
fish community in a 9.6 km stretch of the James 
River, Virginia, were analyzed. Twenty collec- 
tions were made by electrofishing during a year 
from both the north side of the river, which 
received a thermal discharge from an electric 
power plant (Change in temperature at outfall 
from 4 to 14C), and from the south side where tem- 
peratures were ambient. Parameters investigated 
were number of species, total number of in- 
dividuals and the Shannon-Wiener and evenness 
indices of species diversity. Differences were 
found to exist in community structure among 
seasons within both the ambient and thermally in- 
fluenced zones. In the ambient zone all parameters 
showed significant seasonal changes with values 
lower in the winter. At the outfall station signifi- 
cant seasonal change occurred for only the diversi- 
ty and evenness indices with values lower in the 
summer. Average total abundance remained lower 
within all seasons at the outfall station than in the 
ambient zone. As _ temperatures declined 
downstream from the point of effluent discharge 
parameter values more closely approached those 
on the unheated side. (Katz) 

W77-11269 


EFFECT OF TEMPERATURE ON MATURA- 
TION OF A_ CYPRINID LOACH, (IN 
JAPANESE), 

Nagano Prefecture Freshwater Fisheries Research 
Lab. (Japan). 

R. Suzuki, and M. Yamaguchi. 

Bulletin of the Japanese Society of Scientific 
Fisheries, Vol. 43, No. 4, p 367-373, 1977. 3 fig, 4 
tab, 13 ref. 


Descriptors: *Fish reproduction, *Environmental 


effects, *Aquiculture, *Water temperature, 
*Spawning, *Biorhythms, *Fish physiology, 
*Productivity, *Freshwater fish, Reproduction, 
Laboratory tests, Population, Seasonal. 
Identifiers: Misqurnus anguillicaudatus, 
*Hormones, *Human chorionic gonadotropin, 
*Loach. 


Female loach, Misgurnus anguillicaudatus, were 
reared for two months in aquaria at 15, 20, 25, and 
30C. Highest gonadosomatic index ratios were 
found in groups kept at 25C and 30C, in both 
summer and winter experiments. Loaches at these 
two temperatures were injected with human 
chorionic gonadotropin, 10 IU/g body weight. At 
least 79% of injected fish spawned within 8 to 14 
hours of injection. The average fertilization and 
hatching rates of ¢ in the group kept at 25C 
were higher than in those kept at 30C. About 20% 
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or less of the fish kept at the two lower tempera- 
tures spawned. Mature females collected from 
natural streams were reared in the laboratory at 
25C. They spawned after injection with HCG, 
even in the autumn. Other adult females collected 
from water at 5.3C spawned successfully after 10 
days at 25C and injection with HCG. The critical 
high temperature for egg maturation of this species 
is about 30C and the most suitable, about 25C. 


(Katz) 
W77-11270 
CHANGES IN THE MECHANICAL STRENGTH 


OF THE BONE AND IN THE COLLAGEN 
SOLUBILITY OF THE BONE AND THE SKIN 


OF CARP CAUSED BY BETA- 
AMINOPROPIONITRILE AND _ D-PENICIL- 
LAMINE. 


Kyoto Univ. (Japan). Dept. of Fisheries. 

R. Yoshinaka, M. Sato, and S. Ikeda. 

Bulletin of the Japanese Society of Scientific 
Fisheries, Vol. 43, No. 4, p 429-435, 1977. 1 tab, 6 


fig, 22 ref. 
Descriptors: *Fish physiology, *Carp, 
*Biochemistry, *Metabolism, *Pathology, 


* Antibiotics(Pesticides), Freshwater fish, Fish, 
Environmental effects, Aquiculture, Fish manage- 
ment. 


Identifiers: Bone stre Beta- 
aminopropionitrile, D-penicillamine, *Collagen, 
*Skeletal deformity. 


Beta-Aminopropionitrile (Beta-APN) and D- 
penicillamine, when administered orally to carp, 
caused a marked decrease in the mechanical 
strength of the vertebral column and an increase in 
the amount of soluble collagen in the bone and 
skin. Intraperitoneal administration of these drugs 
to carp also caused a reduction in the mechanical 
strength of the bone. When Beta-APN and D- 

penicillamine were added to acid-soluble collagen 
Seonad from normal carp skin, D-penicillamine, in 
contrast to Beta-APN, prevented the formation of 
stable collagen fibrils in vitro. These results in- 
dicate that the skeletal deformation induced in 
carp by Beta-APN and D-penicillamine is due to 
the reduced mechanical strength of the bone 
resulting from a collagen maturation defect. (Katz) 
W77-11271 


TOXICITY AND UPTAKE OF KEPONE IN 
MARINE UNICELLULAR ALGAE, 
Environmental Research Lab., Gulf. Breeze, Fla. 
G. E. Walsh, K. Ainsworth, and A. : Wilson. 
Chesapeake Science, Vol. 18, No. 2, p 222-223, 
1977. 1 tab, 7 ref. 


Descriptors: *Toxicity, *Absorption, *Marine 
algae, *Bioassay, ‘*Pesticides, *Insecticides, 
*Lethal limit, *Pesticide residues, *Growth rates, 
Laboratory tests, Chlorinated hydrocarbon pesti- 
cides, Primary productivity, Aquatic plants. 
Identifiers: *Kepone, *Chlorococcum, 
*Dunaliella, *Nitzschia, *Thalassiosira, Mirex. 


Four species of marine unicellular algae were ex- 
posed to Kepone in laboratory bioassays. ECS0 
values after seven days’ growth, in mg/liter (ppm), 
were: Chlorococcum sp., 0.35; Dunaliella ter- 
tiolecta, 0.58; Nitzschia sp., 0.60; Thalassiosira 
pseudonana, 0.60. When exposed to 100 micro- 
grams/liter (ppb) Kepone for 24 hr, residues as- 
sociated with the algae, in mg/kg (ppm) wet 
weight, were: Chlorococcum sp., 80; D. tertiolec- 
ta, 23; Nitzschia sp., 41; T. pseudonana, 52. (Katz) 
W77-11272 


CHANGES IN THE ACTIVITY OF EPIPHYTIC 
BACTERIA OF ELODEA CANADENSIS AND 
CHARA VULGARIS FOLLOWING TREAT- 
MENT WITH THE HERBICIDE, PARAQUAT, 
University of Wales Inst. of Science and 
Technology, Cardiff. 

J.C. Fry, and A. J. Ramsay. 
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Limnology and Oceanography, Vol. 22, No. 3, p 
556-562, 1977. 4 fig, 2 tab, 19 ref. 


*Bacteria, *Herbicides, 
ae. Biochemistry, *Life history studies. 
*Paraquat, *Aquatic bacteria, *Tracers, *Carbon 
radioisotopes, Pesticides, Kinetics, Methodology, 
Epiphytology, Environmental effects, Analytical 
techniques. 

Identifiers: Chara, Elodea, *Epiphytic bacteria, 
Mineralization. 


The heterotrophic activity of the bacterial 
epiphytes of Elodea canadensis and Chara vulgaris 
was studied by measuring the mineralization of 
14C-glucose in situ. In a field experiment in which 
the plants were treated with the herbicide, 
paraquat, there was an increase in both the max- 
imum velocity of mineralization (Vmax) and 
K+Sn (K=glucose concentration which gives half 
Vmax; Sn=natural concentration of substrate) of 
the epiphytic bacteria of Elodea and turnover time 
remained fairly constant. No appreciable change 
in these parameters was noted in the epiphytic 
bacteria of Chara, which was resistant to paraquat. 
The values for the mean Vmax per bacterium 
showed greater increases after herbicide treatment 
for Elodea than for Chara. (Katz) 

W77-11273 


UPTAKE AND LOSS OF DISSOLVED ZINC BY 
THE STICKLEBACK GASTEROSTEUS ACU- 
LEATUS L., 

Queen Elizabeth Coll., London (England). Dept. 
of Biology. 

P. Matthiessen, and A. E. Brafield. 

Journal of Fish Biology, Vol. 10, No. 3, p 399-410, 
1977. 1 tab, 8 fig, 27 ref. 


Descriptors: *Zinc, *Absorption, *Sticklebacks, 
*Metals, *Zinc radioisotopes, *Hardness(Water), 
*Environmental effects, Tracers, Laboratory 
tests, Calcium, Water quality, Size, Toxicity, Path 
of pollutants. 

Identifiers: Bioaccumulation. 


Uptake and loss by sticklebacks of both stable 
zinc and 65-Zn in hard and soft water were studied 
for periods up to 400 h. In calcium-free water, the 
zinc uptake curve is approximately asymptotic 
over a period of 24 h, while in hard water internal 
Zn levels dropped at 24 h. Over 5 h, fish in hard 
tapwater absorb about 3 to 5 times more Zn than 
those in calcium-free water. There is positive 
linear correlation between log Zn uptake and log 
wet weight of fish. Whole-body concentration fac- 
tors (c.f.) at 16 h reach a maximum of 12.2 
(mean=2.9), highest concentrations of Zn being 
found in the gills (mean c.f.=5.1) and lowest con- 
centrations in the gonads (mean c.f.=0.8). Over 
longer periods (400 h), internal stable zinc levels of 
fish exposed to 1 and 4 ppm Zn+2 remain little 
higher than controls (max. 28%). 65-Zn efflux in 
zinc-free water falls to zero after 5 h, more zinc 
(78%) being lost after uptake in tapwater than in 
calcium-free water (56%). (Katz) 

W77-11274 


THE PERFORMANCE OF DIVERSITY INDEX 
IN DESCRIBING THE ZOO-BENTHOS OF TWO 


LAKES, 

University of East Anglia, Norwich (England). 
School of Biological Sciences. 

C. F. Mason. 

Journal of Applied Ecology, Vol. 14, 1977, p 313- 
367. 2 tab, 13 ref. 


Descriptors: Lakes, 
“Eutrophication, 
pollution effects, 
*Analytical techniques, 
Respiration. 
Identifiers: *Diversity index, *Zoobenthos, En- 
gland, Benthic macro-invertebrates, *Culturally 
eutrophic, Biomass, *Mean annual diversity, Un- 
luted site, *Species diversity, Alderfen broad, 
pper broad, lalorsies rmation-diversity index. 


*Benthos, Invertebrates, 
On-site-investigations, Water 

*Methodology, Analysis, 
*Statistical methods, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Effects Of Pollution—Group 5C 


An information-diversity index was used to com- 
pare monthly samples over two years of benthic 
macro-invertebrates from two shallow lakes, one 
of which was culturally eutrophic. The analysis 
was performed on monthly estimates of numbers, 
biomass and respiration. Patterns in the biomass 
and respiration data were not very different from 
those derived from the numerical abundance of 
taxa. Mean annual diversity was lower at the cul- 
turally eutrophic site. However, in the June of 
both years the diversity index was lower at the un- 
polluted site due to a very high population of one 
species of chironomid. It was concluded that care 
is needed in relating species diversity to water 
quality when samples are taken infrequently. Spe- 
cies richness alone provided a more consistent dif- 
ference between the two sites. (Katz) 

W77-11275 


MASS MORTALITIES OF ADULT SALMON, 
SALMO SALAR, IN THE R. WYE, 1976, 
University of Wales Inst. of Science and 
Technology, Cardiff. Dept. of Applied Biology. 

M. P. Brooker, D. L. Morris, and R. J. 
Hemsworth. 

Journal of Applied Ecology, Vol. 74, (1977), p 409- 
417. 4 tab, 4 fig, 15 ref. 


Descriptors: *Fish kill, *Mortalities, *Atlantic sal- 
mon, Rivers, Water temperatures, Aquatic plants, 
*Dissolved oxygen, Water quality, On-site-in- 
vestigations, Droughts, River flow, Anadromous 
fish. 

Identifiers: England, *River Wye, *Mass mortali- 
ties, *Plant decay, Anoxia, Redweed, Dissolved 
oxygen, Deoxygenation. 


The physical and biological and chemical condi- 
tions leading to a mass mortality of adult salmon 
(Salmo salar L.) in the lower reaches of the R. Wye 
are described. As a result of sunny and low flow 
conditions during late June 1976, water tempera- 
tures increased to a maximum of 27.6C and ac- 
celerated the decay of substantial plant stands, the 
growth of which had been enhanced by the 
prevailing conditions: this resulted in severe deox- 
ygenation of the water. It is concluded that the low 
oxygen concentration in the water at this time was 
the principal factor in causing mass mortalities of 
fish and was probably accentuated by high water 
temperatures. (Katz) 

W77-11276 


CONTAMINATION OF THE BIRD LIFE OF 
THE CAMARGUE BY ORGANOCHLORINE 
RESIDUES (CONTAMINATION DE 
L’AVIFAUNE CAMARGUAISE PAR DES 
RESIDUS ORGANOCHLORES), (IN FRENCH), 
Ontario Ministry of the Environment, Ottawa. 
Service Canadien de la Faune. 

J. T. Mendola, R. W. Risebrough, and J. Blondel. 
Environmental Pollution, Vol. 13, P 21-31, 1977. 1 
tab, 41 ref. 


Descriptors: *Water birds, *Pesticide residues, 
*Path of pollutants, *Chlorinated hydrocarbon 
pesticides, *Waterfowl, *Reproduction, *Bird 
eggs, *Gulls, DDT, Arochlors, Wildlife, Aquatic 
animals, Birds, Water pollution effects, 
Polychlorinated biphenyls, Dieldrin, Absorption. 
Identifiers: Nationa! Reserve of the Camar- 
gue(France), *Organochlorine residues. 


The National Reserve of the Camargue in the 
Delta of the Rhone is one of the largest nature 
reserves in Europe, providing a breeding habitat 
for many species of water birds. Potential sources 
of pollutant contamination include the waters of 
the Rhone and the adjacent Mediterranean, irriga- 
tion waters entering the Reserve from surrounding 
agricultural land and the increasing industrial ac- 
tivity immediately to the east. Nevertheless, levels 
of organochlorine compounds in eggs of several 
species of birds obtained these or related species 
in northern Europe and North America; adverse 
effects on the reproduction of fish-eating or rap- 
torial birds of the area have not been found. (Katz) 


W77-11277 


UPTAKE OF COPPER AND LEAD BY A 
METAL TOLERANT ISOPOD, ASELLUS 
MERIDIANUS RAC., 

Cambridge Univ. (England). Dept. of Applied 
Biology. 

B. E. Brown. 

Freshwater Biology, Vol. 7, 1977, p 235-244. 5 tab, 
4 fig, 27 ref. 


Descriptors: *Metals, *Copper, *Lead, 
Crustaceans, Isopods, Diets, *Animal metabol- 
ism, Animal pathology, Animal physiology, *Path 
of pollutants, Water pollution effects, Laboratory 
tests, Methodology, Bioassay, Mortalities. 
Identifiers: Hayle River, Gannel River, England, 
*Metal-tolerant isopod, *Asellus meridianus, 
Metal-enriched food, Copper-tolerant animals, 
Copper accumulation, Lead-tolerant animals, 
Lead accumulation, Copper storage forms, 
Copper uptake, Lead uptake, Hepatompancreas. 


Asellus meridianus from sites on the rivers Hayle 
and Gannel accumulates both copper and lead 
from experimental solutions: tolerant animals also 
accumulate copper and lead from metal-enriched 
food. Copper-tolezant animals accumulated up to 
6.8 ug mg-1 copper after feeding on a copper-en- 
riched diet for 12 days whereas non-tolerant 
animals showed no evidence of copper accumula- 
tion from food and no survivors remained after 8 
days. Lead-tolerant animals accimulated up to 28 
ug mg-1 lead during a 14-day exposure to a lead 
diet; non-tolerant animals showed no accumula- 
tion of lead from food and no live animals 
remained after 10 days. A marked difference in the 
storage forms of copper is observed in the hepato- 
pancreas of copper-tolerant isopods, as compared 
with non-tolerant animals, when samples are taken 
from natural populations. (Katz) 

W77-11279 


BENTHIC COMMUNITY STRUCTURE NEAR 
THE WOODS HOLE SEWAGE OUTFALL, 
Southeastern Massachusetts Univ., North Dart- 
mouth. Dept. of Biology. 

J. A. Nichols. 

Internationale Revue der Gesamten Hydrobiolgie, 
Vol. 62 (2), 1977, p 235-244. 2 tab, 3 fig, 22 ref. 
Descriptors: Massachusetts, *Benthos, Inver- 
tebrates, *Animal groupings, gro 
*Sewage outfalls, Water pollution effects, 
*Nematodes, *Worms, Environmental effects, 
On-site-investigation, Marine animals, Organic 
matter, *Organic wastes. 
Identifiers: *Woods Hole, *Outfall fauna, 
*N itode-d d community, Macrofaunal 
abundance, *Community structure, Environmen- 
tal disturbance. 





The benthic invertebrate fauna near the Woods 
Hole, Massachusetts sewage outfall and a nearby 
control area were sampled. Community structure 
in erms of numbers and taxa fluctuated seasonally 
at both control site and at the outfall. The outfall 
fauna was dominated by small nematode worms, 
and the year-round maintenance of a nematode- 
dominated community may be a mechanism for 
utilization of the unpredictable unnatural, excess 
organic material available around the outfall. 
Based on the small size of the invertebrates at the 
outfall compared to the other areas, it is suggested 
that the relationship between macrofaunal 
abundance and average individual size in an as- 
semblage is a measurement of community struc- 
ture which can be useful in assessing environmen- 
tal disturbance. (Katz) 

W77-11280 


BENTHIC INVERTEBRATES AS INDICATORS 
OF ORGANIC POLLUTION IN THE WESTERN 
BALTIC SEA, ‘an Pv ' 
Biologische Anstalt He (West Germany 
For primary Azstal Helgniand 


entry see Field SA. 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5C—Effects Of Pollution 


W77-11281 


SOME EFFECTS ON THE ECOLOGY OF A LIT- 
TORAL ZONE RECEIVING THE WASTES ON 
AN OIL REFINERY (QUELQUES DONNEES 
SUR L’ECOLOGIE D’UNE ZONE MARINE LIT- 
TORALE RECEVANT LES REJETS D’UNE 
RAFFINERIE DE PETROLE), 

Aix-Marseille-3 Univ. (France). Laboratoire de 
Microbiologie. 

J. Le Petit, M.-H. N’Guyen, and S. Tagger. 
Environmental Pollution, Vol. 13, p 41-56, 1977. 9 
fig, 3 tab, 22 ref. 


Descriptors: *Oil wastes, *Primary productivity, 
*Phytoplankton, *Marine bacteria, *Phosphates, 
*Nitrates, *Water temperature, *Aquatic popula- 
tion, *Environmental gradient, *Water pollution 
effects, *Microbial degradation, Biological com- 
munities, Bacteria, Chlorophyll, Oil industry, 
Nutrient removal, Water quality, Biodegradation. 
Identifiers: *Mediterranean Sea. 


The effects of a petroleum refinery overflow on 
the physical and chemical characteristics, 
phytoplankton production, and bacterial popula- 
tion in a marine environment were studied. The 
high temperature of the effluent creates thermal 
variation in the area, occasionally producing low 
oxygen concentrations. Variable but sometimes 
very high P-PO4 concentrations induce serious 
disturbances in the N-NO3/P-PO4 ratio. An N- 
NO3 reduction, probably of bacterial origin, 
further disturbs the balance. Chlorophyll concen- 
trations measured close to the effluent area are ap- 
proximately equal to those of offshore waters but 
the N-NO3/P-PO4 ratio indicate that the 
phytoplankton species may be different. Bacteria 
utilizing a gas-oil as the sole carbon source 
represent 10% of heterotrophic bacteria in the ef- 
fluent area and 4% in an area not directly polluted 
by hydrocarbons. Physical and chemical condi- 
tions in the effluent area are not favorable to the 
phytoplankton population equilibrium, but seem to 
be so far hydrocarbon degradation by bacteria. 
(Katz) 

W77-11282 


PHYSIOLOGICAL RESPONSES OF 
ESTUARINE ORGANISMS TO CHLORINE, 
Maryland Univ., Solomons. Chesapeake Biologi- 
cal Lab. 

R. M. Block. 

Chesapeake Science, Vol. 18(1), 1977, p 158-160. 


Descriptors: *Chlorine, *Chlorination, *Animal 
behavior, Animal pathology, Animal physiology, 
Bioassay, *Toxicity, *Stress, Physiological ecolo- 
gy, Marine fish, Estuaries, Invertebrates, Oysters, 
Crabs, Salinity. 

Identifiers: Physiological responses, Estuarine or- 
ganisms, Chlorine produced stress, Time of expo- 
sure, Behavior patterns. 


Chlorine produced stress to estuarine organisms 
may be indicated by physiological responses that 
are not reflected in mortality studies. The 
physiological parameters selected should relate to 
the functional physiology for a particular species. 
Time of exposure should be correlated with the 
behavior patterns for the test species. More 
research is required using multivariate design on 
the effects of chlorine on selected euryhaline spe- 
cies at various salinities. (Katz) 


W77-11283 

BEHAV \L EFFECTS OF MERCURY ON 
GRASS S.__{MP, 

North Car. a State Univ. at Raleigh. Dept. of 


Zoology. 

G. T. Barthalu. is. 

Marine Pollution Bulletin, Vol. 8, No. 4, p 87-90, 
1977. 1 fig, 3 tab, 13 ref. 


Descriptors: *Animal behavior, ‘*Shrimp, 
*Mercury, *Water pollution effects, *Metals, 
*Toxicity, Heavy metals, Invertebrates, 
Crustaceans, Laboratory tests, Methodology, 
Water quality control. 

Identifiers: *Sublethal effects, 
pugio, *Avoidance response. 


*Palaemonetes 


Subacute exposure (0.05 ppm) to mercuric 
chloride significantly impairs the conditioned 
avoidance responses of grass shrimp 
Palaemonetes pugio, when tested in an aquatic 
avoidance apparatus. Control animals learn to 
avoid a shock after the onset of a light which fol- 
lowed a period of dark-adaptation. A third group 
of shrimp, which establish an avoidance curve 
similar to the controls, quickly lose its ability to 
avoid being shocked when exposed to mercury in 
the final days of the experiment. These experi- 
ments demonstrate the value of a _ simple 
behavioral index for establishing subacute toxicity 
standards for organisms in aquatic ecosystems. 
tz) 


(Ka 
W77-11284 


EFFECTS OF CRUDE OIL ON THE LOCOMO- 
TORY ACTIVITY OF ARCTIC MARINE IN- 
VERTEBRATES, 

Fisheries and Marine Service, Ste. ‘Anne de Bel- 
levue (Quebec). Arctic Biological Station. 

J. A. Percy, and T. C. Mullin. 

Marine Pollution Bulletin, Vol. 8, No. 2, p 35-40, 
February 1977. 1 tab, 4 fig, 25 ref. 


Descriptors: *Oil, *Water pollution effects, 
*Invertebrates, *Oil spills, © *Amphipoda, 
*Movement, Laboratory tests, Arctic, 
Crustaceans, Aquatic animals, Toxicity. 
Identifiers: Sublethal effects, *Onisimus, 
*Halitholus, *Crude oil, Locomotion, Locomoto- 
ry activity, Coelenterate, Arctic invertebrates. 


The effects of exposure to seawater dispersions of 
northern crude oils on the locomotory activity of 
two Arctic marine invertebrates, the amphipod 
Onisimus affinis and the coelenterate Halitholus 
cirratus have been examined. Low concentrations 
of the oils significantly impair activity in both spe- 
cies. Exposure to light dispersions of oil, contain- 
ing 50 microliters oil per liter seawater for 24 hours 
reduced activity for both organisms by about 45%; 
exposure to a dispersion of 500 microliters per liter 
seawater resulted in activity depressions of 78 to 
96% in Onisimus and 55% in Halitholus; exposure 
to 2000 microliters oil per liter seawater resulted in 
98% and 100% reduction in activity, respectively. 
The manner in which oil interferes with locomoto- 
ry activity is not known. (Katz) 

W77-11285 


THE EFFECT OF CHLORINE TOXICITY ON 
CERTAIN BLOOD PARAMETERS OF ADULT 
RAINBOW TROUT (SALMO GAIRDNERD, 
Consumer Power Co., Jackson, Mich. Dept. of En- 
vironmental Services. 

I. H. Zeitoun. 

Environmental Biology of Fishes, Vol. 1, No. 2, p 
189-195, 1977. 3 tab, 43 ref. 

Descriptors: *Rainbow trout, *Bioassay, 
*Chlorine, *Fish physiology, *Mode of action, 
*Toxins, *Stress, Water pollution effects, 
Biochemistry, Pesticides, Trout, Laboratory tests, 
Environmental effects. 

Identifiers: *Hematocrit, *Hemoglobin, Sublethal 
effects, Blood, Methemoglobin, *Hemolysis. 


In order to assess the mode of chlorine action on 
rainbow trout (Salmo gaidneri), hematocrit per- 
centage, and hemoglobin, methemoglobin, 
reduced glutathione, plasma protein, and plasma 
hemoglobin concentrations were determined in 
four tests in which duplicate groups were exposed 
to 3.86, 2.47, 2.75, and 1.09 mg/1 trace residual 
chlorine for 8, 19, 20, and 29 minutes, respective- 
ly. Blood from fish exposed to chlorine was darker 
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and thicker than that of the control. Chlorine 
seemed to diffuse readily through the gills, oxidiz- 
ing the hemoglobin to methemoglobin and disrupt- 
ing the erythrocyte membranes, resulting in 
hemolysis. Stress polycythemia was also due to 
the substantial increase of the hematocrit values 
and hemoglobin concentration. Hemoconcentra- 
tion led to a significant rise in the reduced glu- 
tathione and plasma protein concentrations. The 
hemoconcentration seemed to interfere with the 
blood circulation and hinder the delivery of ox- 
ygen to tissues. (Katz) 

W77-11286 


UPTAKE OF PLUTONIUM AND OTHER 
NUCLEAR WASTES BY PLANKTON, 
Akademiya Nauk SSSR, Moscow. _ Institut 
Fizicheskoi Khimii. 

V. V. Gromov. 

Marine Science Communications, Vol. 2, No. 3 
and 4, p 227-247, 1976. 5 tab, 5 fig, 22 ref. 


Descriptors: *Trace elements, *Path of pollutants, 
*Plankton, *Nuclear wastes, *Radioactive wastes, 
*Radioisotopes, *Absorption, *Adsorption, 
*Kinetics, Reviews, Metals, Nuclear powerplants, 
Water pollution sources, Phytoplankton, 
lankton, Cobalt, Iron. 

Identifiers: *Plutonium, *Ruthenium, Techneti- 
um, Bioaccumulation. 


The cycling of isotopes commonly discharged or 
leaked into seawater as nuclear wastes is 
discussed. Results of experiments partitioning 
such nuclides between organisms and seawater, 
and the kinetics of uptake and release are 
discussed with particular reference to 239Pu, 
106Ru, and 99Tc by natural and single species 
phytoplankton populations, and i37Cs by krill. 
The physicochemical form of these elements is 
frequently modified as a result of partcipation in 
the biological cycles. It is suggested that such 
changes are in the direction of equilibrium in the 
environment. (Katz) 

W77-11287 


REPRODUCTIVE BIOLOGY OF RAINBOW 
AND BROWN TROUT IN A GEOTHERMALLY 
HEATED STREAM: THE FIREHOLE RIVER OF 
YELLOWSTONE NATIONAL PARK, 

Montana State Univ., Bozeman. Dept. of Biology. 
C. M. Kaya. 

Transactions of the American Fisheries Society, 
Vol. 106, (4), 1977, p 354-361. 3 tab, 3 fig, 25 ref. 


Descriptors: *Rainbow trout, *Brown trout, *Fish 
behavior, Fish physiology, Fish eggs, *Fish 
reproduction, Fish genetics, Fish populations, 
*Thermal pollution, Thermal springs, *Thermal 
stress, Thermal wastes, *Geothermal studies. 
Identifiers: Reproductive biology, Geothermally 
heated stream, Firehole River, Yellowstone Na- 
tional Park, Gonadal development, Reproductive 
success. 


Geothermally heated waters discharged into the 
Firehole River increase down-stream tempera- 
tures by about 10.5C and affect the reproduction 
of the resident brown and rainbow trout. Gross 
and histological comparisons of gonadal develop- 
ment and annual maturation cycles between trout 
from an upstream, unheated station and a station 
downstream in the warmest part of the river in- 
dicate that the two species respond differently to 
the heating of the stream. Brown trout from the 
unheated station reproduced well, with all adults 
examined having normally maturing gonads and 
young of the year abundant in the area by early 
summer. However, those from the warm station 
had poor reproductive success, with a low per- 
centage of adults having normally maturing 
gonads, prespawning degeneration of ova in some 
females, and very few young of the year evident in 
the area. Rainbow trout at the warm station 
reproduced successfully and had changed their an- 
= ata time from the spring to the fall. 
atz 
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W77-11288 


SURVIVAL OF TWO SPECIES OF AMPHIPODS 
IN AQUEOUS EXTRACTS OF PETROLEUM 
OILS. 

Texas Univ. at Austin, Port Aransas. Marine 
Science Inst. 

W. Y. Lee, M. F. Welch, and J. A. c. Nicol. 

Marine Pollution Bulletin, Vol. 8, No. 4, p 92-94, 
1977. 4 fig, 18 ref. 


Descriptors: *Toxicity, *Oi, *Amphipoda, 
*Aquit animals, *Bioassay, *Reproduction, 
*Mortality, *Oily water, Crustaceans, Inver- 
tebrates, Laboratory tests, Oil wastes, Fuels. 
Identifiers: *Crude oil, Survival, No. 2 fuel oil, 
Southern Louisiana crude. 


Aqueous extracts of two petroleum oils, No. 2 fuel 
oil and Southern Louisiana crude, were tested on 
two amphipods, Gammarus mucronatus and Am- 
phithoe valida, for survival. The oils were toxic at 
concentrations of 0.8 ppm for fuel oil and 2.4 ppm 
for the Southern Louisiana crude. Mortalities in- 
creased with the concentration and length of expo- 
sure. Few or no young were produced at these and 
higher concentrations. Breeding adults rapidly 
d in ber. The amphipods were more 
sensitive to aqueous extracts of these oils than 
benthic polychaetes and shrimp, for which data 
are available. (Katz) 
W77-11289 





HYDROLYTIC ACTIVATION AND DETOXICA- 
TION OF 2,4-DICHLORO-PHENOXYACETIC 
ACID ESTERS IN MOSQUITOFISH, 

Mississippi Agricultural and Forestry Experiment 
Station, Mississippi State. Dept. of Entomology. 
H. Chambers, L. J. Dziuk, and J. Watkins. 
Pesticide Biochemistry and Physiology, Vol. 7, p 
297-300, 1977. 3 tab, 4 ref. 


Descriptors: *2,4-D, *Pesticides, *Biochemistry, 
*Enzymes, *Inhibitors, *Toxicity, *Resistance, 
*Fish physiology, *Adaptation, *Environmental 
effects, Insecticides, Organic pesticides, 
Chlorinated hydrocarbon pesticides, Water pollu- 
tion effects. 

Identifiers: *Mosquito fish, *DEF, *Sublethal ef- 
fects. 


Insecticide-resistant mosquito fish (Gambusia af- 
finis) were found to be slightly more tolerant of 
two thiol esters of 2,4-dichlorophenoxyacetic acid 
(2,4-D) than were fish of a susceptible population. 
DEF (S,S,S,-tributyl phosphorotrithioate), at 0.1 
ppm for 24 hr, slightly decreased the toxicity of 
both esters to both populations. Comparison of 
esterase activities in gill and liver preparations 
sowed that the resistant fish had lower levels of 
liver esterases than the susceptible fish, but results 
will gill preparations were not consistent. With the 
ethyl thiol ester, susceptible fish had the higher ac- 
tivity, but with butyl thiol ester, resistant fish had 
the higher activity. DEF inhibited activities in both 
tissues of both populations, but inhibition was ap- 
preciably greater in the liver. Results suggest that 
hydrolysis in the liver activates 2,4-D esters, that 
hydrolysis in the gill is a detoxication rection, that 
the slight increase in tolerance in the insecticide- 
resistant fish is primarily the result of decreased 
activation, and that antagonism by DEF is the 
result of a greater inhibition of activation than of 
detoxication. (Katz) 

W77-11290 


THE ULTRASTRUCTURE OF THE CHORION 
OF THE FATHEAD MINNOW, PIMEPHALES 
PROMELAS, 

Loyola Univ. of Chicago, Ill. Dept. of Biology. 

H. W. Manner, M. VanCura, and C. Muehleman. 
Transactions of the American Fisheries Society, 
Vol. 106, No. 1, 1977, p 110-114. 8 fig, 7 ref. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Effects Of Pollution—Group 5C 


Descriptors: Freshwater fish, ‘*Fish eggs, 
*Aquiculture, Fish farming, Methodology, 
*Microscopy, Laboratory tests, *Environmental 
effects, *Path of pollutants, Water pollution ef- 
fects, Fish physiology, Aquiculture, *Fish 
reproduction. 

Identifiers: Egg ultrastructure, *Chorion, Fathead 
minnow, Environmental agents, Light microsco- 
py, Electron microscopy, i electron 
microscopy, Embryogenesis, Environmental tox- 
icity studies. 


The teleost chorion serves as a natural barrier to 
environmental agents. In this investigation, the 
chrions of the fathead minnow, Pimephales 
promelas, were subjected to light microscopy, 
transmission electron microscopy, and scanning 
electron microscopy during different -tages of 
embryogenesis. The chorion is composed of an 
outer layer of 22 lamellae, and inner, more elec- 
tron-dense layer. During embryogenesis, there is a 
great increase in the thickness of the inner layer of 
the chorion, with a consequential decrease in the 
thickness of the outer 22 lamellae. The outside sur- 
face also changes during embrogenesis. It is sug- 
gested that the chorion be taken into consideration 
in environmental toxicity studies, and that the 
number of lamellae might be a way of classifying 
wre aad 

W77-1129 


SEAWATER INHIBITION OF NITRITE TOX- 
ICITY TO CHINOOK SALMON, 

California State Univ., Humboldt, Arcata. Dept. 
of Fisheries. 

R. E. Crawford, and G. H. Allen. 

Transactions of the American Fisheries Society, 
Vol. 106, No. 1, 1977, p 105-109. 2 fig, 22 ref. 


Descriptors: *Chinook salmon, *Toxicity, 
*Nitrites, Seawater, *Bioassay, Freshwater, Ju- 
venile fish, California, Sewage, Aquiculture, 
*Fish hatchery, *Mortality, Laboratory tests. 
Identifiers: Relative toxicity, Hemoglobin, 
Methemoglobin, Percent methemoglobin, Calci- 
um, Calcium free artificial seawater, Antagonistic 
ions, Humboldt bay, Nitrite toxicity, Toxicity 
reduction, Seawater inhibition. 


The relative toxicity of nitrite to chinook salmon 
fingerlings (Oncorhynchus tshawytscha) in both 
freshwater (Ca+ +=32mg liter-1) and natural sea- 
water (32.50/00Ca++=396mg liter-1) was mea- 
sured by 48-h static bioassay. The percentage of 
hemoglobin oxidized to methemoglobin was also 
determined. In freshwater, the 48h median lethal 
nitrite concentration was 19 mg liter-1. In natural 
seawater, 1,070 mg liter-1 nitrite caused only 10% 
mortality in 48h. In freshwater with 27 mg NO2- 
liter-1, 44% methemoglobin occurred with 70% 
mortality. In natural saltwater with 815 mg NO2- 
liter-1, 74% methemoglobin occurred with 10% 
mortality. Adding calcium sulfate to the fresh- 
water decreased the toxicity of nitrite but did not 
reduce methemoglobin. Nitrite in calcium-free ar- 
tificial seawater (100 mg NO2- liter-1) was highly 
toxic but did not induce appreciable 

th bi Adding calcium to this medi- 
um decreased the acute tu. ‘city of nitrite. (Katz) 
W77-11294 





RESPONSES OF A FRESHWATER SCULPIN 
(COTTUS COGNATUS GRACILIS) TO TEM- 
PERATURE, 

John Hopkins Univ., Baltimore, Md. Chesapeake 
Bay Inst. 

R. G. Otto, and J. O. Rice. 

Transactions of the American Fisheries Society, 
Vol. 106, No. 1, 1977, p 89-94. 2 tab, 2 fig, 10 ref. 
*Freshwater fish, 


Descriptors: *Fish behavior, 


Water temperature, *Thermal stress, Thermal . 


water, Thermal pollution, *Fish physiology, 
Laboratory tests. Laboratory animals, Bioassays, 
Water pollution < ‘fects. 
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Identifiers: *Sculpins, Cottus cognatus, Tempera- 
ture tolerance, Avoidance, Preference, Acclima- 
tion, Critical thermal maxima, Incipient upper 
lethal temperatures, Ultimate upper lethal tem- 
perature, *Avoidance temperature, Preferred tem- 
perature, Final preferendum. 


Temperature tolerance, avoidance, and preference 
of a freshwater sculpin, Cottus cognatus gracilis, 
are described for fish acclimated to constant tem- 
peratures ranging from 5 to 20C. Critical thermal 
maxima varied from 23.5C for fish acclimated to 
5C, to 29.4C for fish acclimated to 20C. Incipient 
upper lethal temperatures ranged from 18.5 to 
23.5C. The ultimate upper lethal temperature was 
approximately 26.5C. Avoidance temperatures 
ranged from 15.2C at 5C to 21.5C at 15C. Preferred 
temperatures for SC and 15C-acclimated fish were 
9 and 12C respectively, and the final preferendum 
was about 10C. (Katz) 

W77-11295 


UPTAKE AND CLEARANCE OF PETROLEUM 
HYDROCARBON IN THE RINGED SEAL, 
PHOCA HISPIDA, 

Ottawa Univ. (Ontario). Dept. of Biology. 

F. R. Engelhardt, J. R. Geraci, and T. G. Smith. 
Journal of the Fisheries Research Board of 
Canada, Vol 34, 1977, p 1143-1147. 1 tab, 2 fig, 26 
ref. 


Descriptors: *Oil, Oil spills, *Water pollution ef- 
fects, *Mammals, Animal diseases, *Animal 
metabolism, Animal pathology, *Animal physiolo- 
gy, *Arctic, Arctic Ocean, Oil wastes, Oily water, 
On-site-investigations, Chemical analysis, 
Methodology, *Path of pollutants. 

Identifiers: *Seals, Ringed seals, Hydrocarbon 
concentrations, Flourometry, Animal tissues, 
Blubber, Liver, Muscle. 


Ringed seals, Phoca hispida, showed rapid absorp- 
tion of hydrocarbons from Norman Wells crude oil 
into body tissues and fluids when exposed by both 
immersion and injestion. Relatively low but sig- 
nificant levels were found in tissue, blood, and 
plasma. Levels in bile and urine were high, indicat- 
ing these to be routes of excretion. (Katz) 
W77-11296 


ACCUMULATION AND RETENTION OF 
DIETARY 14C-DDT BY ATLANTIC MEN- 
HADEN, 

National Marine Fisheries Service, Beaufort, N.C. 
S. M. Warlen, D. A. Wolfe, C. W. Lewis, and D. R. 
Colby. 

Transactions of the American Fisheries Society, 
Vol. 106, No. 1, 1977, p 95-104. 3 tab, 3 fig, 17 ref. 


Descriptors: DDT, Pesticides, ‘*Insecticides, 
*Chlorinated hydrocarbon pesticides, 
*Commercial fish, Marine fish, Juvenile fish, 
*Fish diseases, Fish physiology, Fish sterilants, 
Water pollution effects, Path of pollutants, 
Biochemistry, *Diets, *Mathematical model. 
Identifiers: *Menhaden, 14C-DDT, Dietary DDT, 
DDT uptake, Biological half-life, Growth rate, 
DDT accumulation, DDT retention, Atlantic men- 
haden. 


The accumulation and retention of dietary 14C- 
DDT by young-of-the-year menhaden, and the ef- 
fect of 14C-DDT exposure on growth of menhaden 
were studied. A simple mathematical n.odel was 
developed to predict DDT flux in a natural men- 
haden population. Uptake of 14C-DDT was dose 
dependent and a function of exposure time. Pre- 
diction equations summarize the 14C-DDT uptake 
by menhaden for each of three exposure levels. 
Menhaden assimilated and retained 17 to 27 per- 
cent of the cumulative dosages of 14C-DDT. The 
biological half-life of 14C-DDT in menhaden was 
estimated to be 428, 64, and 137 days, respective- 
ly, for the low (0.58 ppb), medium (9.0 ppb), and 
high (93 ppb) dose groups. Exposure to dietary 
14C-DDT at these concentrations did not produce 
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any effect on growth of menhaden nor did starva- 
tion significantly affect their retention of 14C- 
DDT. (Katz) 

W77-11297 


CHLORINE TOXICITY TO EGGS AND LAR- 
VAE OF FIVE CHESAPEAKE BAY FISHES, 
Maryland Univ., Solomons. Chesapeake Biologi- 
cal Lab. 

R. P. Morgan, II, and R. D. Prince. 

Transactions of the American Fisheries Society, 
Vol. 106(4), 1977, p 380-385. 1 tab, 1 fig, 13 ref. 


Descriptors: *Chesapeake Bay, Maryland, 
*Chlorine, *Toxicity, Bioassay, Laboratory tests, 
*Fish eggs, *Juvenile fish, *Striped bass, Perches, 
Herrings, Silversides, Larvae, Larval growth 
stages, Estuarine fishes, White perch. 

Identifiers: Morone americana, Morone saxatilis, 
Blueback herring, Alosa aestivilis, Atlantic silver- 
sides, Menidia menidia, Age-related effects, Ab- 
normal larvae. 


Eggs and larvae of white perch (Morone amer- 
icana), striped bass (Morone saxatilis), and 
blueback herring (Alosa aestivalis) and eggs of At- 
lantic silversides (Menidia menidia) and tidewater 
silversides (M. beryllina) were exposed to various 
residual chlorine levels for preestablished periods. 
Almost all LC50 values fell between 0.20 to 0.40 
ppm of total residual chlorine for eggs, and 
between 0.20 to 0.32 ppm for larvae. Age-related 
effects in sensitivity to chlorine were observed. 
Abnormal larvae issued from blueback herring 
eggs exposed to low chlorine concentrations. 
(Katz) 

W77-11299 


NATURAL VARIABILITY IN DISTRIBUTION 
OF AN INTERTIDAL POPULATION OF 
MACOMA BALTHICA SUBJECT TO POTEN- 
TIAL OIL POLLUTION AT PORT VALDEZ, 
ALASKA, 

National Marine Fisheries Service, Auke Bay, 
Alaska. Auke Bay Lab. 

For primary bibliographic entry see Field 5B. 
W77-11301 


EFFECT OF LINDANE ON THE SURVIVAL 
TIME OF FRY OF MAKROPODUS OPERCU- 
LARIS, 

Odessa State Univ. (USSR). 

F. S. Zambriborshch, and B. Lay. 

Hydrobiological Journal, 12(1), i976, p 100-102. 2 
tab, 9 ref. (Translation from Russian). 


Descriptors: Pesticides, *Insecticides, 
*Chlorinated hydrocarbon pesticides, *Warm- 
water fish, Bioassay, *Toxicity, Laboratory tests, 
*Juvenile fish, Methodology, Statistical methods. 
Identifiers: *Lindane, Gamma isomer, 
Makropodus opercularis, Southeastern Asia, Sur- 
vival time, Statistical analysis. 


The effect of low concentrations of lindane on the 
survival time of fry of Makropodus opercularis 
fingerlings was studied. The toxicity of lindane to 
fingerlings was observed at concentrations of 
0.005 mg/liter of the gamma isomer. (Katz) 
W77-11302 


EXTRACTION OF IRON FROM WATER BY 
CHLORELLA VULGARIS AND SCENEDESMUS 
QUADRICAUDA, 

Akademiya Nauk URSR, Kiev. Instytut Botaniki. 
V. M. Bagnyuk, T. L. Olynik, N. R. Lvovskaya, 
and L. O. Eynor. 

Hydrobiological Journal, Vol. 12, (1), 1976, p 35- 
42.3 tab, 5 fig, 21 ref. (Translation from Russian). 


Descriptors: *Algae, *Iron, Metals, Water quality, 
Laboratory tests, Methodology, ‘*Chlorella, 
*Scenedesmus, Chemical analysis, Plant growth, 
Plant physiology, Plant tissues, *Biochemistry, 
Hydrogen ion concentration, Waste treatment. 


Identifiers: Iron ions, Redox potential, Iron con- 
centration, Ferrous sulfate, Iron concentration 
dynamics. 


Studies of interaction of iron ions of different con- 
centrations with pure cultures of above algae 
showed that they quickly remove this element 
from water by direct cell uptake and by precipitat- 
ing it as hydroxide. The latter process involves al- 
teration of the redox potential and pH of the medi- 
um by these strains. Non-hemin forms of ion con- 
stitute 80 to 90% of iron concentrated in the algal 
cells. (Katz) 

W77-11303 


DEPRESSION OF PRIMARY PRODUCTIVITY 
BY AROCLOR 1232 IN AN INTERSPECIFIC 
LENTIC ALGAL ASSEMBLEDGE, 

Wheaton Coll., Norton, Mass. 

J.C. Kricher, and C. L. Bayer. 

Bulletin of Environmental Contamination and 
Toxicology, Vol. 18(1), p 14-17, 1977. 2 tab, 1 fig, 5 
ref. 


Descriptors: *Aroclor, *Polychlorinated biphen- 
yls, *Algae, *Primary productivity, Bioassays, 
Laboratory tests, Plant physiology, Plant popula- 
tions, Methodology, *Scenedesmus, Stress. 

Identifiers: Aroclor 1232, Acetone, Lentic algae, 
Staurastrum, Pediastrum, Asterionella, Fragilaria. 


In a laboratory test, Aroclor 1232 treated samples 
of algae displayed a lower rate of carbon fixation 
than the untreated control samples. Acetone 
treated control samples displayed a slightly 
reduced rate of carbon fixation compared with the 
controls. (Katz) 

W77-11304 


TOXICITY OF PYRETHOIDS TO JUVENILE 
ATLANTIC SALMON, 

Fisheries and Marine Service, St. Andrews (New 
Brunswick). Biological Station. 

V. Zitko, W. G. Carson, and C. D. Metcalfe. 
Bulletin of Environmental Contamination and 
Toxicology, Vol. 18, No. 1, 1977, p 35-41. 4 tab, 1 
fig, 9 ref. 


Descriptors: Freshwater fish, Water pollution ef- 
fects, *Bioassay, Methodology, Laboratory tests, 
*Fish toxins, Mortalities, Atlantic salmon, 
*Juvenile fish, Fish physiology, Animal pathology. 
Identifiers: *Pyrethrin, *Pyrethroids, 
*Permethrin, *Allethrin, 3-Phenoxybenzyl al- 
cohol, *Cyclopropane carboxylic acid, Lethality 
tests, Lethal thresholds, Partition coefficients. 


Laboratory bioassays with juvenile Atlantic sal- 
mon indicated that permethrin is extremely toxic. 
It is more persistent than pyrethrins and allethrins. 
(Katz) 

W77-11305 


THE EFFECTS OF PESTICIDES, 
POLYCHLORINATED BIPHENYLS AND 
METALS ON THE GROWTH AND REPRODUC- 
TION OF ACANTHAMOEBA CASTELLANH, 
Augustana Coll., Sioux Falls, S. Dak. Dept. of 
Biology 

L. MP Prescott, M. K. Kubovec, and D. 
Tryggestad. 

Bulletin of Environmental Contamination and 
Toxicology, Vol. 18, No. 1, 1977, p 29-31. 2 tab, 14 
ref. 


Descriptors: *Copper, *Zinc, *Lead, *Mercury, 
Metals, *Toxicity, Bioassay, Microorganisms, 
*Protozoa, Arochlor, *Polychlorinated biphenyls, 
*Aldrin, *Dieldrin, Pesticides, Insecticides, Car- 
bamate pesticides, Herbicides, Animal growth 
Reproduction, Chlorinated hydrocarbon pesti- 
cides. 


Identifiers: Linuron, Stam F-34, IPC, Sevin, 
Atrazine, Simazine, Arochlor 1254, Copper 
sulfate, Zinc ‘sulfate, Lead nitrate, 
*Acanthamoeba. 


Laboratory tests on the tolerance of the soil and 


water benthic to _ pesticides, herbicides, 
polychlorinated biphenyls were conducted. The 
pesticides were dieldrin, Atrazine, 
Simazine, linuron, Stam F-34, IPC. and Sevin. The 
metals were copper, ion, zinc ion, lead ions, and 
HgCl2. (Katz) 

W77-11306 


THE EFFECTS OF ESSO COREXIT 9527 ON 
THE FERTILIZING CAPACITY OF SPER- 
MATOZOA, 

Tromsoe Univ. (Norway). Inst. of Biclogy and 
Geology 

B.E. yg RG and S. Lonning. 

Marine Pollution Bulletin, Vol. 8, No. 5, p 136-138. 
2 tab, 8 ref, June, 1977. 


Descriptors: Oil, *Oil pollution, Oily water, 
*Water pollution effects, Bioassay, Toxicity, 
Laboratory tests, Waste disposal, Waste treat- 
ment, *Invertebrates, *Marine animals, *Benthos, 
Animal physiology, Freshwater fish, Dispersion. 
Identifiers: Oil dispersant, *Esso ’Corexit 9527, 
*Sea urchin spermatozoa, Paracentrotus lividus, 
Zebra fish, Sea urchin eggs, Sea urchin sperm, Sea 
urchin embryos. 


The water-soluble oil dispersant Esso Corexit 9527 
has earlier been found to interfere, even in low 
concentrations, with fertilization and develop- 
ment. Further studies of the effect on sea urchin 
spermatozoa demonstrate that Corexit 9527 gives 
negative biological effects in concentrations down 
to 0.0003 ppm. (Katz) 

W77-11307 


EFFECTS OF CHLORINE ON THE COPEPOD, 
ACARTIA TONSA, 

Maryland Univ., Solomons. Chesapeake Biologi- 
cal Lab. 

D. R. Heinle, and M. S. Beaven. 

Chesapeake Science, Vol. 18, No. 1, 1977, p 140. 1 
fig, 5 ref. 


Descriptors: *Chlorine, *Chlorination, *Bioassay, 
Toxicity, Mortalities, *Zooplankton, *Copepods, 
Water pollution effects, Juvenile growth stage, 
Marine animals. 

Identifiers: *Acartia tonsa, LCS0. 


Comparison of the available published and un- 
published results for adults of Acartia tonsa sug- 
gest that the relationship between log LC 50 and 
log time to 50% mortality are linearly related 
despite considerable variation in methods. (Katz) 
W77-11308 


FORMALIN: ITS TOXICITY TO NONTARGET 
AQUATIC ORGANISMS, PERSISTENCE, AND 
COUNTERACTION, 


Fish and Wildlife Service, La Crosse, Wis. Fish 
Control Lab. 

T. D. Bills, L. L. Marking, and J. H. Chandler, Jr. 
Investigations in Fish Control, No. 73, U.S. 
pg Interior, Wash. D.C., 1977, p 1-7. 8 tab, 18 
ref. 


Descriptors: *Freshwater fish, *Aquatic insects, 
Invertebrates, Aquatic life, Fish diseases, 
Aquiculture, Fish hatchery, Benthos, *Chinook 
salmon, Rainbow trout, *Atlantic salmon, *Lake 


trout, *Bullheads, *Channel catfish, Shrimp, 
Clams, Bioassay, Toxicity. 

Identifiers: *Formalin, *Formaldehyde, Per- 
sistence. 


The acute toxicity of formalin to selected fishes 
and aquatic invertebrates was determined in stan- 
dardized laboratory tests. Fish species exposed 
were chinook salmon, rainbow trout, Atlantic sal- 
mon, lake trout, black bullhead, channel catfish, 
green sunfish, bluegill, smallmouth bass, and lar- 
gemouth bass. Invertebrates exposed were fresh- 
water prawn, seed shrimp, Asiatic clam, snail, and 
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backswimmer. Black bullhead and channel catfish 
were the fish most sensitive to formalin (96-h 
LC50’s, 62.1 and 65.8 micro-l/1), and Atlantic sal- 
mon and green sunfish were the most resistant (96- 
h LCS50O for each, 173 micro-l/1). The TILCSO 
(lethal concentration producing 50% mortality in- 
dependent of time) for formalin against rainbow 
trout was 72.0 micro-l/1. Seed shrimp were the 
most sensitive invertebrates (96-h LCS50, 1.05 
micro-l/1), and backswimmers were the most re- 
sistant (96-h LC50, 835 micro-l/1). The toxicity of 
formalin was unchanged in solutions aged as long 
as 3 weeks; the biological half-life could not be 
determined. Formalin was not detoxified by oxida- 
tion or reduction, and filtration through activated 
carbon did not significantly reduce toxicity. (Katz) 
W77-11309 


CHLORINE: ITS TOXICITY TO FISH AND 
DETOXIFICATION OF ANTIMYCIN, 

Fish and Wildlife Service, La Crosse, Wis. Fish 
Control Lab. 

L. L. Marking, and T. D. Bills. 

Investigations in Fish Control, No. 74, U.S. Dept. 
of the Interior, Wash. D.C., 1977. p 1-5. 4 tab, 1 
fig, 17 ref. 


Descriptors: *Chlorine, Chlorination, Freshwater 
fish, *Channel catfish, *Bullheads, *Toxicity, 
Mortality, Laboratory tests, Hydrogen ion con- 
centration, ‘*Pesticides, Water temperature, 
Laboratory animals, *Rainbow trout, *Salmon, 
*Lake trout, *Carp, Sunfish, *Yellow perch, Fish 
control agents, Suckers. 
Identifiers: *Detoxification, 
LCS50’s. 


*Antimycin, 96-h 


The 96-h LCS0’s for chlorine ranged from 0.156 
mg/l for channel catfish (Ictalurus punctatus) to 
1.41 mg/l for black bullheads (I. melas) in stan- 
dardized laboratory tests. The toxicity of chlorine 
was influenced little by pH, temperature, or water 
hardness. Chlorine at 0.25 and 0.5 mg/l effectively 
detoxified antimycin. The half-life of biological ac- 
tivity for antimycin with chlorine ranged from 1.1 
h at 6.5 pH, to 1.5 h at pH 9.5. Chlorine readily 
detoxified antimycin at pH 6.5, 7.5, and 8.5, but 
not at pH 9.5. (Katz) 

W77-11310 


MALACHITE GREEN: ITS TOXICITY TO 
AQUATIC ORGANISMS, PERSISTENCE AND 
REMOVAL WITH ACTIVATED CARBON, 

Fish and Wildlife Service, La Crosse, Wis. Fish 
Control Lab. 

T. D. Bills, L. L. Marking, and J. H. Chandler. 
Investigations in Fish Control, No. 75, U.S. Dept. 
_ Interior, Wash. D.C., 1977, p 1-6. 5 tab, 15 
ref. 


Descriptors: *Fish diseases, Fish hatcheries, Fish 
farming, *Agriculture, Toxicity, Bioassay, Mor- 
tality, Pracitwater ‘fish, *Chinook salmon, 
*Atlantic salmon, *Brown trout, *Rainbow trout, 
*Brook trout, *Channel catfish, *Bass, Sunfish, 
Snails, Aquatic insects, Amphibians, Frogs, 
Toads, Activated carbon. 

Identifiers: *Malachite green, Lethal concentra- 
tion, LC50. 


The acute toxicity of malachite green was deter- 
mined in standardized laboratory tests for chinook 
salmon, coho salmon, Atlantic salmon, brown 
trout, rainbow trout, brook trout, channel catfish, 
largemouth bass, smallmouth bass, bluegill, snails, 
Asiatic clams, ostracods, freshwater prawns, lar- 
val midges, naiads of mayflies, adult newts, larval 
leopard frogs, and larval toads. Bluegills were the 
most sensitive (96-h LC50, 0.0305 mg/l), and coho 
salmon the most resistant (0.383 mg/l). The 
TILCS0 (lethal concentration producing 50% mor- 
tality independent of time) for rainbow trout was 

mg/l. The responses of frog and toad larvae 
(96-h LC50, 0.173 and 0.0680 mg/l) were similar to 
those of fish, whereas adult newts were more re- 
sistant (1.03 mg/l). The invertebrates exposed were 
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generally more resistant than the fish and amphibi- 
ans; the 96-h LCS0’s ranged from 0.510 to 3.45 
mg/l, except for the Asiatic clam, which was ex- 
tremely resistant (122 mg/l), and the mayfly naiad, 
which was very sensitive (0.0790 mg/l). The toxici- 
ty of malachite green to fish was not affected by 
water hardness or pH, except bluegills, in which 
toxicity was about half as great at pH 6.5 as at pH 
7.5 to 9.5, and was increased only slightly by in- 
creases in water temperature. (Katz) 

W77-11311 


TOXICITY OF FURANACE TO FISH, AQUATIC 
INVERTEBRATES, AND FROG EGGS AND 
LARVAE, 

Fish and Wildlife Service, La Crosse, Wis. Fish 
Control Lab. 

L. L. Marking, T. D. Bills, and J. H. Chandler, Jr. 
Investigations in Fish Control, No. 76, U.S. Dept. 
— Interior, Wash. D.C., 1977, p 1-6. 7 tab, 11 
ref. 


Descriptors: *Fish, *Frogs, Invertebrates, 
*Rainbow trout, *Channel catfish, *Green sunf- 
ish, Hydrogen ion concentration, *Bioassays, 
Toxicity, Mortality, *Fish diseases, Laboratory 
tests, Juvenile growth stages, Aquiculture. 
Identifiers: *Furanace, Nitrofuran, *Frog eggs, 
*Frog larvae, LCS0, *Leopard frog, *Green sunf- 
ish. 


Furanace, a nitrofuran originally designated as 
furpirinol, nifurpirinol, is effective against certain 
bacterial infections in fish, especially miyxobac- 
teriosis. The toxicity of furanace to fish, frog eggs 
and larvae, and aquatic invertebrates was deter- 
mined in standardized laboratory toxicity tests and 
in use pattern exposures. Additional tests were 
conducted in aged solutions of furanace to deter- 
mine the persistence in water. Furanace was not 
toxic to any test species in use pattern exposures 
of 1 mg/I for 1 h daily for up to three treatments. In 
96-h exposures, LC50’s ranged from 0.820 to 3.00 
mg/l for six species of fish and from 1.13 to 20 mg/l 
for six species of invertebrates, and was 0.770 mg/l 
for larvae of the leopard frog. Toxicity increased 
with elevated temperatures in tests with rainbow 
trout, channel catfish, and green sunfish. In- 
creased water hardness and pH decreased toxicity 
to rainbow trout, but did not influence toxicity to 
channel catfish and green sunfish. (Katz) 
W77-11312 


EFFICACY OF 3-TRIFLUQROMETHYL-4- 
NITROPHENOL (TFM), 2’, 5-DICHLORO-4’- 
NITROSALICYLANILIDE (BAYER 73), AND A 
98:2 MIXTURE AS LAMPRICIDES IN LABORA- 
TORY STUDIES, 

Fish and Wildlife Service, La Crosse, Wis. Fish 
Control Lab. 

V. K. Dawson, K. B. Cumming, and P. A. 
Gilderhus. 

Investigations in Fish Control, No. 77, U.S. Dept. 
of the Interior, Wash. D.C., 1977, p 1-11. 3 tab, 30 
ref. 


Descriptors: *Toxicity, Bioassay, Mortality, 
Laboratory effects, *Lampreys, Water tempera- 
ture, Water quality, Water pollution effects, 
*Hydrogen ion concentrations, Hardness(Water), 
*Fish control agents, Fish management, Juvenile 
fish. 

Identifiers: *TFM, *Bayer 73, *Lampricides, 
Free-swimming stages, *Sea lamprey, Petrozymon 
marinus, Burrowed sea lampreys, Nontarget or- 
ganisms, *Molluscicides. 


The lampricidal effects of 3-trifluoromethyl-4- 
nitrophenol (TFM), 2’5-dichloro-4’-nitrosalicylani- 
lide iaaver 73), and a 98:2 mixture of the two 
(TFM:2B) were tested against larvae of the sea 
lamprey (Petromyzon marinus) under controlled 
laboratory conditions. The lampricides were tested 
in water at temperatures of 7, 12, and 17 C; total 
hardnesses of 44, 170, and 300 mg/l as CaCO3; and 
pH’s of 6.5, 7.5, and 8.5. Temperature had little in- 


fluence on the toxicity of the lampricides, but the 
effect of Bayer 73 was slowed in cold water. Water 
hardness did not significantly influence the activi- 
ty of the 98:2 mixture. The toxicities of TFM, 
Bayer 73, and TFM:2B were significantly reduced 
in water of high pH. Burrowed sea lamprey larvae 
were less vulnerable to TFM, Bayer 73, and 
TFM:2B than were free-swimming larvae. TFM 
and TFM:2B were selective for free-swimming 
lampreys over the nontarget organisms used for 
comparison, but the margin of safety for nontarget 
organisms over burrowed sea lampreys was nar- 
row. (Katz) 

W77-11313 


TOXICITY OF THE MOLLUSCICIDE BAYER 
73 AND RESIDUE DYNAMICS OF BAYER 2353 
IN AQUATIC INVERTEBRATES, 

Fish and Wildlife Service, Columbia, Mo. Fish- 
Pesticide Research Lab. 

H. O. Sanders. 

Investigations in Fish Control, No. 78, U.S. Dept. 
of the Interior, 1977, p 1-7. 5 tab, 30 ref. 


Descriptors: *Toxicity, Bioassay, Mortality, 
*Pesticide, Laboratory tests, *Lampreys, 
*Aquatic insects, ‘*Crustaceans, Daphnids, 


Shrimp, Crayfish, Benthos, Juvenile growth stage, 
Methodology. 

Identifiers: *Molluscicide, *Bayer 73, *TFM, *Sea 
lamprey, Petrozymon marinus, Aquatic sowbugs, 
Scuds, Gammarus, Glass shrimp, Midge larvae, 
Residue dynamics. 


The molluscicide Bayer 73, a chemical used as a 
synergist in conjunction with 3-trifluoromethyl-4- 
nitrophenol (TFM) to control the sea lamprey in 
tributaries of the Great Lakes, was tested against 
five species of crustaceans and two species of 
aquatic insects: daphnids, aquatic sowbugs, scuds, 
glass shrimp, crayfish, damselfly nymphs, and 
midge larvae. The acute toxicities ranged rom a 48- 
h ECS50 (median effective concentration causing 
immobilization) of 0.2 mg/l for daphnids to a 48-h 
LCS50 (concentration causing 50% mortality) of 25 
mg/! for crayfish. In daphnids exposed continu- 
ously to Bayer 73, reproduction was not impaired 
at concentrations of 0.018 and 0.032 mg/l, but was 
significantly (P less than 0.01) reduced at concen- 
trations of 0.056, 0.10, and 0.18 mg/l. Exposure to 
Bayer concentrations of 0.56, 1.0, and 1.8 mg/l sig- 
nificantly (P less than 0.01) reduced emergency of 
midges. All organisms exposed to Bayer 2353 
(chlorosalicylic acid ring UL 14C) accumulated 
radioactive residues in 24h that ranged from 4 to 80 
times (based on wet weight of whole organism) the 
water concentration of 1.2 plus or minus 0.2 micro- 
gram/l. Scuds and midge larvae eliminated 90% of 
the residues in 48h. (Katz) 
W77-11314 


ACCUMULATION, ELIMINATION, AND 
BIOTRANSFORMATION OF THE LAMPRI- 
CIDE 2’,5-DICHLORO-@’-NITROSALICYLANI- 
LIDE BY CHIRONOMUS TENTANS, 

Viterbo Coll., La Crosse, Wis. Dept. of Biology. 

J. A. Kawatski, and A. E. Zittel. 

Investigations in Fish Control, No. 79, U.S. Dept. 
of the Interior, 1977, p 1-8. 3 tab, 3 fig, 14 ref. 


Descriptors: *Lampreys, *Aquatic insects, Bioas- 
say, Biochemistry, *Animal physiology, Benthos, 
Pesticides, Water pollution effects, *Path of pollu- 
tants, Methodology, Laboratory tests, Radioac- 
tive techniques. 

Identifiers: *Chironomus tentans, *Lampricide, 
Bayer 2353, *Accumulation, *Elimination, 
*Biotransformation, Sublethal concentration, 
14C, Chironomids. 


When exposed to sublethal concentrations of 14C- 
2’ ,5-dichloro-4’-nitrosalicylanilide (Bayer 2353), 
either alone or in combination with 3- 
trifl thyl-4-ni henol (TFM), larvae of the 
midge Chironomus tentans accumulated 14C 
residue rapidly. Uptake was related directly to 
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amount of toxicant present in exposure water and 
to water hardness. Residues of 14C-Bayer 2353 did 
not attain a stable uptake equilibrium but were 
rapidly excreted, both during continuous exposure 
and during postexposure periods in toxicant free 
water. Chironomids biotransformed 14C-Bayer 


2353 to 14C-chlorosalicylic acid and an 
unidentified 14C metabolite. (Katz) 
W77-11315 


TOXICOLOGY OF METALS - VOLUME I, 
Permanent Commission and International As- 
sociation of Occupational Health. Subcommittee 
on the Toxicology of Metals. 

L. Friberg. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-253 991, 
Price codes: Al2 ia Paper copy A01 in microfiche. 
Environmental Protection Agency, Environmental 
Health Effects Research Series, Report EPA 
600/1-76-018, March 1976. 269 p, 10 tab, 18 fig, 361 
ref. 


Descriptors: *Toxicity, 
*Animal pathology, *Biochemistry, *Metals, 
*Cadmium, *Lead, *Mercury, *Water pollution 
effects, Water pollution sources, Absorption, 
Excretion, *Chromium, Selenium. 

Identifiers: Homeostasis, *Toxic metals, *Dose- 
effects, Sodium chromate, Mercuric chloride, 
Potassium mercuric chloride, Methyl mercury. 


Animal physiology, 


This report consists of three main sections. The 
first (36p.) is the transcript of a panel discussion of 
a meeting of the Subcommittee on the Toxicology 
of Metals. It covers the general principles and 
mechanisms of absorption and excretion of all 
metals, but of heavy metals in particular. The 
second section, by a task group from the Subcom- 
mittee, consists of additional information on accu- 
mulation and retention of toxic metals, with spe- 
cial emphasis on absorption, excretion, and 
biological half-times, particularly of cadmium, 
lead, mercury. The third section (182p), a consen- 
sus report of a Subcommittee meeting, covers the 
dose-effects and dose-response relationships of 
toxic metals, specifically cadmium, lead, and mer- 
cury. The second and third sections contain infor- 
mation on critical organs, effects, and concentra- 
tions, as well as on models of retention and excre- 
tion and homeostatic mechanisms in general. 


(Katz) 
W77-11316 


PCBS IN THE UNITED STATES INDUSTRIAL 
USE AND ENVIRONMENTAL DISTRIBUTION, 
TASK I. 

Vesar, Inc., Springfield, Va. 

For primary bibliographic entry see Field 5B. 
W77-11317 


EFFECTS OF CHLORINATED EFFLUENTS ON 
AQUATIC ECOSYSTEM IN THE LOWER 
JAMES RIVE 


Virginia State Water Control Board, Richmond. 

M. A. Bellanca, and D. S. Bailey. 

Journal Water Pollution Control Federation, Vol. 

49, p 639-645, April 1977. 5 fig, 1 tab, 8 ref. 

Descriptors: *Chlorine, *Fishkill, Mortality, 
*Virginia, *Chlorination, Oysters, Waste water 

treatment, *Toxicity, *Bioassay, Public health, 

Environmental effects, Freshwater fish, Water 

treatment, Disinfection, Water quality, Analytical 

techniques, On-site investigations, Commercial 
shellfish, Laboratory tests. 

Identifiers: *James River(Va). 


The effects of chlorinated wastewater effluents on 
aquatic life were studied after massive fish mor- 
talities occurred in the lower James River during 
the spring of 1973. Through the utilization of field 
bioassays, live box experiments, and laboratory 
toxicity tests, it was determined that chlorine and 
chloramines were acutely toxic to a wide variety 


of estuarine animals. Toxicity symptoms noted for 
fish included the occurrence of severely dislocated 
and broken vertebrae. Studies were also con- 
ducted on the relationship of fecal coliform levels 
in the receiving stream and chlorination at waste- 
water treatment plants. It was found that chlorine 
dosage rates at the wastewater treatment plants 
could be reduced significantly without an adverse 
effect on bacterial levels in the estuarine system. 


(Katz) 
W77-11318 


KEPONE (TRADE NAME): CHRONIC EFFECTS 
ON EMBRYO, FRY, JUVENILE, AND ADULT 
SHEEPSHEAD MINNOWS (CYPRINODON 
VARIEGATUS), 

Environmental Research Lab., Gulf Breeze, Fla. 
D. J. Hansen, L. R. Goodman, and A. J. Wilson, 

Jr. 

Chesapeake Science, Vol. 2, p 227-232, 1977. 2 
tab, 4 fig, 17 ref. 


Descriptors: *Insecticides, *Absorption, *Lethal 
limit, *Toxicity, *Minnows, Bioassay, *Juvenile 
fish, *Fry, *Embryonic growth stage, Pathology, 
Reproduction, *Mortality, Laboratory tests, Ju- 
venile growth stage, Fish diseases, Fish behavior, 
Pesticides, Estuarine fisheries. 

Identifiers: Bioaccumulation, Sublethal effects, 
*Kepone. 


Adult sheepshead minnows exposed to Kepone 
for 28 days showed 95% survival when exposed to 
0.05 microgram/liter, 100% survival at 0.16 micro- 
gram/liter, 20% survival at 1.9 microgram/l, and 
0% survival at Kepone concentrations above 7.8 
microgram/1l. Concentration factors for adult fish 
ranged from 3,100 to 7,000 with an average of 
5,200. Symptoms of poisoning included scoliosis, 
darkening of the posterior one-third of the body, 
hemorrhaging, edema, fin-rot, and cessation of 
feeding. Embryos from adult-fish which survived 
exposure to 1.9 microgram/l Kepone frequently 
developed abnormally and died when incubated in 
untreated water. Kepone in water was not as lethal 
to progeny as to adults: 36-day LCS50 for juveniles 
was 6.7 micrograms/1; 28-day LC50 for adults was 
1.3 microgram /1. Growth was reduced in juvenile 
fish exposed to 0.08 microgram/] of Kepone. Con- 
centration factors in juvenile sheepshead minnows 
averaged 7,200 and increased from 3,600 to 20,000 
as exposure concentrations decreased. (Katz) 
W77-11319 


ACUTE TOXICITY OF KEPONE TO FOUR 
ESTUARINE ANIMALS, 

Environmental Research Lab., Gulf Breeze, Fla. 
S.C. Schimmel, and A. J. Wilson, Jr. 

Chesapeake Science, Vol 18, No 2, p 224-227, 
1977. 2 tab, 8 ref. 


Descriptors: *Absorption, *Insecticides, *Lethal 
limit, *Toxicity, Bioassay, *Estuaries, *Minnows, 
*Crabs, *Shrimp, *Mortality, *Fish, Laboratory 
tests, Invertebrates, Pesticides, Estuarine en- 
vironment. 

Identifiers: *Kepone, *Spot, *James River Estua- 
ry(Va), Bioconcentration. 


Recent contamination of the James River estuary, 
Virginia, with Kepone prompted acute flow- 
through bioassays to determine the 96-hour toxici- 
ty of the insecticide to four estuarine species na- 
tive to that ecosystem. The species and their 96- 
hour LCSO values were: grass shrimp 
(Palaemonetes pugio), 121 micrograms/liter; blue 
crab (Callinectes sapidus), greater than 210 micro- 
gram/liter; sheepshead minnow (Cyprinodon 
variegatus), 69.5 microgram/liter; and spot 
(Leiostomus xanthurus) 6.6 microgram/liter. Sur- 
viving animals were analyzed for Kepone. 
Average bio-concentration factors were: grass 
shrimp, 698; blue crab 8.1; sheepshead minnow 
eg ty a spot, 1,221. (Katz) 


82 


ACUTE TOXICITY OF THE ACTELLIC BIO- 
CIDE TO FISH, (IN BOHEMIAN), 

Vyzkummy Ustav Rybarsky a Hydrobiologicky, 
Vodnany (Czechoslovakia). 

J. Huda, and Z. Svobodova. 

Bulletin VURH Vodnany (Published by Fisheries 
Research Institute, Vodnany, Czechoslovakia, 
Vol 12(4) 1976, p 24-28, 4 tab, 1 fig, 2 ref. 


Descriptors: *Pesticides, “Toxicity, *Bioassay, 
*Carp, *Rainbow trout, *Organophosphorous 
compounds, *Organophosphorous pesticides, 
Laboratory tests, Water pollution effects, 
Pathology, Fish behavior. 

Identifiers: Guppies, Actellic, Priimphospmethyl, 
Acute toxicity tests. 


The acute toxicity of the organophosphoric 
preparation Actellic to fish (50% pirimiphos- 
methyl) was determined by the Acute Tocivity 
Test on Fish. In a time period of 48 hours, the 
LC50 of Actellic is 0.005 m1/1 for carp, 0.001 m1/1 
for rainbow trout, and 0.004 m1/1 for Poecilia 
reticulata. The following values were established 
as minimum lethal concentrations (LC%5) in the 48- 
hour period: 0.001 m1/1 for carp, 0.0005 m1/1 for 
rainbow trout, and 0.002 m1/1 for Poecilia reticu- 
lata. Acetellic is a chemical showing a high toxicity 
to fish. The clinical and patho-anatomic picture of 
intoxication was described with a characteristic 
darkening of fish body surface in the stage of the 
beginning of non-coordinated movement. (Katz) 
W77-11321 


IDENTIFICATION OF AMMONIA AS THE 
TOXIC PRINCIPLE OF RED TIDE IN NOC- 
TILUCA MILARIS, (IN JAPANESE) 

Kagawa Univ., Takamatsu Guneak Faculty of 
Agriculture. 

For primary bibliographic entry see Field SA. 
W77-11323 


THE PAPILLOMATOSIS OF THE EUROPEAN 
EEL (ANGUILLA ANGUILLA L.): ANALYSIS 
OF SEASONAL FLUCTUATIONS IN THE 
TUMOR INCIDENCE, 

Hamburg Univ. (West Germany). — fuer 
Hydrobiologie und Fisch 
G. Peters. 

Archiv fur Fisch i 

p 251-263, 1 tab, 8 fig, 8 ref. 











haft, Vol 27(3), 1977, 


Descriptors: *Fish diseases, *Eels, *Water tem- 
perature, Seasonal, On-site investigations, 
Laboratory tests, *Fish behavior, *Fish physiolo- 
gy, Thermal water, Laboratory animals, Estua- 
ries, Epidemiology, Pathology. 

Identifiers: European eels, Anguilla, *Tumors, 
*Papillomatosis, Lower Elbe River. 


The eels of the Lower Elbe River show a high in- 
cidence of epidermal papillomas mostly located 
about the mouth area. In spring and autumn com- 
paratively few fish are afflicted. Their tumors are 
small. In summer the rate of incidence reaches its 
maximum with a high average tumor size. Even 
the color and morphology of the tumors vary 
seasonally. This disease afflicts most strongly eels 
15-25 cm in length. The size of papillomas in the 
larger eels is very variable. Under experimental 
conditions the growth of the tumors shows a 
definite temperature dependency: at 8 C growth 
stagnates or the tumors even shrink; at 15 and 22 C 
growth is rapid. When the eels are kept in group 
tanks at high temperatures, there is a marked 
decrease in the total volume of the papillomas 
within a few weeks. (Katz) 

W77-11324 


STATEMENT ON APPROACHES TO THE 
STUDY OF POLLUTION IN BENTHIC MARINE 
ENVIRONMENT, (IN ITALIAN), 

Naples Zoological Station (Italy). 

E. Fresi, L. Mazzella, and F. Cinelli. 

Memorie di Biologica Marina e di Oceanographia, 
n.s. Vol 6(4) 1976. p 135-140, 10 ref. 
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Descriptors: *Water pollution effects, 
*Methodology, *On-site investigation, Animal 

upings, Animal population, Environmental ef- 
2 *Statistical methods, *Statistical models, 


*Bioindicators, Monitoring, Benthos, Marine 
animals. 
Identifiers: *Benthic marine environment, 


Synecological approach, Biocoenoses. 


Commonest approaches to the study of the effects 
of pollution in benthic marine environment are 
compared. The synecological approach seems to 
be preferred, as the biocoenoses, resulting from 
actions and interactions of all environmental 
eters in a given time, contain the necessary 
information to discriminate the effects of the pol- 
lution in a historical perspective. A research 
method ("pure gradients’ method) is proposed, by 
which, with the support of modern statistics and 
electronic data elaboration, one can discriminate 
the impact of the pollution and possibly create 
biological standards that may result in useful 
monitoring for pollution itself. (Katz) 
W77-11325 


SUMMARY OF EXPERIMENTAL RESULTS: 
CONTROLLED ECOSYSTEM POLLUTION EX- 


PERIMENTS, 

Skidaway Inst. of Oceanography, Savannah, Ga. 
D. W. Menzel. 

Bulletin o Marine Science, 27(1), p 142-145, 1977. 
15 ref. 


Descriptors: On-site investigation, *Methodology, 
*Bioassays, *Zooplankton, *Phytoplankton, Pri- 
mary productivity, Water chemistry, *Copper, 
*Metals, *Oil, Oil pollution, *Water pollution, 
Toxicity, Mortality, Algae, Diatoms, Stress. 


The first effects of pollutants in controlled 
ecosystem pollution environments appear to be 
universal. There is a short term response of bac- 
terial populations which may be measured by 
changes in heterotrophic potential, oils and metals 
first impact phytoplankton by causing a rapid 
decline in most centrate diatoms. The sensitivity 
of zooplankton to metals leading to mortality is a 
direct function of the size of the organism. The 
rate to which copper was removed from solution 
was directly related to the level of primary produc- 
tion. (Katz) 

W77-11326 


ACUTE TOXICITY OF WATER-BORNE 
DIMETHYLNITROSAMINE (DMN) TO FUNDU- 
LUS HETEROCLITUS (L.), 

Environmental Research Lab., Narragansett, R.I. 
L.A. Ferraro, R. E. Wolke, and P. P. Yevich. 
Journal of Fish Biology, Vol 10(3), p 203-209, 
1977. 2 tab, 17 ref, 6 plates. 


Descriptors: Killifish, *Marine fish, *Toxicity, 
Bioassay, Sea water, *Nitrogen compounds, 
*Animal pathology, Animal physiology, Fish dis- 
ease, Laboratory tests, Laboratory animals, 
Public health, Salinity. 
craw Fundulus, *Carcii 
thylnitr< Gross lesions, Goeain. 
Bema mucosa, DMN- induced pathology, 
Histopathological changes. 








Acute (120h) toxicity of the water-borne car- 
cinogen, dimethylnitrosamine (DMN) to adult 
Fundulus heteroclitus (L.) at 20C and 20 plus or 
minus 2% salinity in natural seawater was deter- 
mined. The LC-50 values were 8300 mg/l at 24 h, 
5500 mg/l at 48 h, 4700 mg/l at 72 h, 3300 mg/l at 96 
hand 2700 mg/I at 120 h. Gross lesions consisted of 
peritoneal and cephalic ecchymoses. Microscopic 
lesions included necrosis and sloughing of the gas- 
trointestinal mucosa, haemorrhage and necrosis of 
the liver, and necrosis of taste buds, with severity 
and incidence being a function of DMN concentra- 
tion. Acute pathological effects of DMN on Fun- 
dulus heteroclitus conformed closely to those re- 
ported in other species exposed to this compound 
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by respiratory, oral or parenteral route. DMN con- 
centrations used in this experiment greatly ex- 
ceeded those expected to be found under natural 
conditions, and this report is intended both to im- 
prove our understanding of DMN-induced 
pathology in marine fishes and to provide further 
evidence of the consistency of acute lesions in- 
duced by DMN, regardless of test organism or 
mode of exposure. (Katz) 

W77-11327 


EFFECT OF A PULP AND PAPER MILL EF- 
FLUENT ON 


Canada Centre for Inland Waters, cite 
(Ontario). 

J. E. Moore, and R. J. Love. 

Journal of the Fisheries Research Board of 
—_— Vol 34, 1977. p 856-862, 4 tab, 4 fig, 10 
ref. 


Descriptors: Laboratory tests, Bioassay, 
Methodology, *Periphyton algae, *Phytoplankton, 
*Pulp wastes, *Pulp and paper industry, Industrial 
wastes, *Photosynthesis, Toxicity, Hydrogen ion 


concentration, Water pollution effects, 
*Lake Superior, 


*Productivity, Carbon cycle, 
Canada. 


Identifiers: Cryptomonas, *Nipigon Bay(Ont), 
*Kraft mill effluents, *Dehydroabietic acid, 
*Oleic acid, *Quaiacol, Terpineol, Carbon uptake 


The short-term effect of a kraft mill effluent on the 
productivity of periphyton and phytoplankton in 
Nipigon Bay was examined. Addition of raw ef- 
fluent at concentrations of 10-2 and higher con- 
sistently reduced photosynthesis of both 
periphyton and phytoplankton. Significant reduc- 
tions were occasionally observed at effluent con- 
centrations as low as 10-4. At high effluent con- 
centrations pH change produced a major portion 
of the depression. Laboratory experiments with 
four compounds identified from the effluent 
showed dehydroabietic acid to be slightly toxic. 
(Katz) 

W77-11328 


RELATION BETWEEN NIPIGON’' BAY 
BENTHIC MACROINVERTEBRATES AND 
SELECTED ASPECTS OF THEIR HABITAT, 

Ontario Ministry of the Environment, Thunder 


Bay. 
J. VanderWal. 
Journal of the Fisheries Research Board of 


Canada, Vol 34, 1977. p 824-829, 2 tab, 6 fig, 16 
ref. 


Descriptors: On-site investigation, *Pulp and 
paper industry, *Pulp wastes, Industrial effluents, 
Water pollution effects, Benthos, *Invertebrates, 
Animal populations, Biological communities, Car- 
bon, ‘*Sulphur, *Oligochaetes, Zooplankton, 
*Lake Superior, 

Identifiers: *Nipigon Bay(Ont), *Organic carbon, 
*Pontoporeia. 


In areas of Nipigon Bay unaffected by pulp and 
paper mill effluent, the benthic macroinvertebrate 
community was characterized by low standing 
stocks and high diversity. The coefficient of com- 
munity and percentage similarity of community 
defined two major environments in Nipigon Bay, 
generally related to distance from the mill outfall. 
Near the pulp and paper mill outfall, further zona- 
tion of the benthic macroinvertebrate community 
was apparent. Inhibition and ultimate extinction of 
oligochaete populations appeared related to in- 
creasing levels of organic carbon and total 
sulphur, both associated with proximity to the out- 
fall. Since a 10-yr period following abatement mea- 
sures has not resulted in major responses by the 
macroinvertebrate community, recovery is ex- 
Wrens a) 
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PESTICIDE LEVELS IN SERA OF MORIBUND 
CHANNEL CATFISH FROM A CONTINUOUS 
WINTER MORTALITY, 

Auburn Univ., Ala. Dept. of Fisheries and Allied 
Aquacultures. 

RS i. Plumb, and R. W. Richburg. 

Transactions of the American Fisheries Society 
Vol 106(2), p 185-188, 1977. 1 tab, 15 ref. 


Descriptors: *Channel catfish, Freshwater fish, 
*Bullheads, *Endrin, *Chlorinated hydrocarbon 
pesticides, *Mortality, On-site investigations, 
Chemical analysis, Fishkill, *DDT, Fish diseases, 
Alabama. 

Identifiers: *Toxaphene. 


A continuous mortality of channel catfish 
(Ictalurus punctatus) and brown bullhead (I. nebu- 
losus) in Alabama was investigated between Sep- 
tember 1975 and March 1976. Sera of moribund 
catfish averaged 0.29 to 1.80 ug/g of endrin in 1.71 
to 1.76 ug/g of toxaphene during three sampling 
periods. After cessation of mortality in March 
1976, the sera of healthy catfish from affected 
ponds had less than 0.02 ug/g of endrin or 0.10 ug/g 
of toxaphene. Sera from two healthy populations 
of channel catfish taken from other waters during 
the study period had no detectable endrin or tox- 
aphene. DDT and its derivatives were present in 
low concentrations in sera from moribund and 
control fish. (Katz) 

W77-11330 


THE EFFECTS OF POWER PEAKING ON THE 
SURVIVAL OF JUVENILE FISH AT LOW 
COLUMBIA AND SNAKE RIVER DAMS, 
Washington Univ., Seattle. Coll. of Fisheries. 

M. C. Bell, Z. E. Parkhurst, R. G. Porter, and M. 
Stevens. 

U.S. Corps of Engineers, North Pacific Division 
(Contract No.) DACW 57-75-C-0173), April 1976. 
35 p, 2 tab, 52 exhibits, 77 ref, append. 


Descriptors: *Salmon, Hydroelectric power, 
Reservoirs, Hydroelectric plants, *Columbia 
River, *Dams, Fish migration, Juvenile fish, 
Power head, *Anadromous fish, Water tempera- 
ture, Rainbow trout. 

Identifiers: *Snake River, Lower Columbia River, 
*Power peaking. 


Additional water storage on the Columbia and 
Snake Rivers will probably extend to the lower 
water temperature period and will reduce 
downstream travel time. Both underloading and 
underloading of hydroelectric units should be 
avoided during the critical passage times of the 
downstream migrants. The rate of change in the 
reservoirs is probably more important in survival 
of migrating hatchery fish than wild stocks as 
there is an indication that hatchery fish are more 
susceptible to stranding. During the critical period 
of release of hatchery fish, stabilization of the 
various levels of reservoirs would be desirable. 


(Katz) 
W77-11331 


ACUTE TEMPERATURE AND LOW ODIS- 
SOLVED OXYGEN TOLERANCES OF 
BRACHYURAN CRAB (CANCER IRRORATUS) 
LARVAE, 

Rhode Island Univ., Kingston. Graduate School of 


Oceanography. 

S. L. Vargo, and A. N. Sastry. 

Marine Biology, Vol 40, p 165-177, 1977. 2 tab, 3 
fig, 28 ref. 


Descriptors: *Crabs, *Dissolved oxygen, *Water 
temperature, *Larval growth stage, Environmen- 
tal effects, Larvae, “Lethal limit, Animal 
physiology, Crustaceans, Invertebrates, Water 
quality, Temperature, Resistance, Benthic fauna. 


Tolerance limits to acute temperature, and tem- 
perature and low dissolved oxygen stresses were 
determined for 5 zoeal stages and 


megalops of 
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Cancer irroratus. The acute temperature limits for 
a 120 min exposure were all approximately 29.0C, 
with little interstage variation, while those for 240 
min exposure ranged from 27. "3 to 28.5C. More in- 
terstage variation was shown when temperature 
and low dissolved oxygen stress were combined, 
with low oxygen tolerance decreasing as tempera- 
ture increased. The first, second, and fourth zoeal 
stages display similar patterns of response. The 
third and fifth stages show a similar response, but 
are different from the former stages. The 
megalops is relatively insensitive to ch in ox- 
ygen concentration with temperature. The larval 
stages did not show a progressive increase in 
tolerance to temperature or low dissolved oxygen 
with development. Tolerance to these factors may 
be related to size, stage of development and activi- 
ty level. The larval stages have capacities to 
tolerate a wider range of these factors than they 
require in the natural environment. (Katz) 
W77-11332 





ACUTE TOXICITY OF OIL DISPERSANTS TO 
MARINE FISH LARVAE, 

Aberdeen Univ. (Scotland). Dept. of Natural His- 
tory. 

K. W. Wilson. 

Marine Biology, Vol 40, p 65-74, 1977. 2 tab, 8 fig, 
33 ref. 


Descriptors: *Larval growth stage, *Marine fish, 
Fish physiology, *Oil wastes, *Toxicity, Mortali- 
ty, *Lethal limit, *Herrings, Water quality, 
*Salinity, *Water temperature, Mode of action, 
Oil spills, Path of pollutants. 

Identifiers: Pilchard, Plaice, Sole, Haddock, *Oil 
dispersants. 


The acute toxicities of several oil dispersants to 
the larvae of haddock, herring, lemon sole, 
pilchard, plaice, and sole were examined, the type 
and aromatic content of the solvent being the main 
factors influencing the toxicity. Newer (‘second 
generation’) dispersants had much lower toxici- 
ties. Ageing of dispersant solutions led to a 
decrease in toxicity, which could be related to loss 
of aromatic compounds from solution. Tempera- 
ture and salinity had only slight influence on tox- 
icity. For all disersants, differences of susceptibili- 
ty between species were less than differences at 
different ages within a species. The larvae of all 
species showed a similar susceptibility when 
newly hatched, and susceptibility increased 
throughout the yolk-sac stage. The transition 
period from yolk reserves to an external food 
supply was most critical, for once larvae had 
established feeding, resistance increased until 
metamorphosis. THe dispersants appeared to act 
largely as physical toxins causing, initially at least, 
a reversible narcosis. The implications of the 
results are discussed in relation to the use of 
dispersants at sea. (Katz) 

W77-11333 


THE RED TIDES OF MALTA, 

Harriet Costello School, Basingstoke (England). 
H. Fudge. 

Marine Biology, Vol 39, p 381-386, 1977. 2 tab, 5 
fig, 7 ref. 


Descriptors: *Red tide, *Eutrophication, Water 
quaiity, Public health, Environmental effects, 
*Water temperature, *Seasonal, *Marine algae, 
*Dinoflagellates, Water pollution sources, 
Diatom, Salinity, Phytoplankton, Domestic 
wastes. 

Identifiers: *Malta. 


A 5 year survey of Marsamxetto Harbour, Malta, 
was carried out to investigate some factors con- 
tributing to ‘red tides’ and to identify the causative 
organisms. ‘Red tides’ occurred usually in May 
but, less predictably, also during June - August. 
Causative organisms included the diatom 
Chaetoceros sp., and the dinoflagellate genera 
Prorocentrum, Peridinium, Ptychodiscus, 


Gonyaulax, Ceratium, and Cochlodinium. Early 
summer red tides occurred at a time of increasing 
insolation, and water temperature, prevailing 
onshore winds and salinities in the range 0 34.4 to 
36.6%. A consistent feature was a quick rise in sea 
temperature of more than 2C during the week 
preceding red water. Red tides later in the year 
coincided with higher temperatures and salinities 
and calm weather. (Katz) 

W77-11334 


COPPER GRANULES IN THE BARNACLE 
BALANUS BALANOIDES, 

Natural Environment Research Council, Bangor 
(Wales). Marine Invertebrate Biology Unit. 

G. Walker. 

Marine Biology, Vol 39, p 343-349, 1977. 2 fig, 2 
tab, 13 ref. 


Descriptors: Animal physiology, *Heavy metals, 
*Water pollution effects, *Zinc, *Copper, 
*Metals, Analytical techniques, Biology, Inver- 


tebrates, Crustaceans, Electron microscopy, 
Chemical analysis, X-ray analysis. 

Identifiers: Bioaccumulation, Parenchyma, 
*Barnacles. 


Balanus balanoides collected from an area with 
high heavy-metal run-off contained two different 
types of granules within parenchyma cells of the 
prosoma. X-ray microprobe analysis shows one to 
be the familiar ‘zinc’ granule made up of concen- 
tric layers and giving major peaks for phosphorous 
and zinc, and the other to be homogeneous and 
giving peaks for sulphur and copper. This latter 
granule is designated the ‘copper’ granule. Various 
tests on ‘copper’ granules in sections and in a 
granule-rich pellet have shown that the copper is 
probably complexed with organic matter. The tests 
also demonstrated the relatively insoluble nature 
of these granules. Although ‘zinc’ and ‘copper’ 
granules were present together in the prosoma, 
atomic absorption analyses of whole bodies 
(prosoma and thorax) have shown the level of zinc 
(50.28 microgram/mg dry weight) to be much 
higher than that of copper (3.75 microgram/mg dry 
weight). (Katz) 

W77-11335 


ZINC-65 SPECIFIC ACTIVITIES IN THE 
MIGRATORY PACIFIC HAKE MERLUCCIUS 
PRODUCTS, 

Oregon State Univ., Corvallis. School of Oceanog- 
raphy. 

Far pee bibliographic entry see Field SB. 
W77-11336 


LATHYRITIC CHANGES IN CARP CAUSED BY 
BETA-AMINOPROPIONITRILE AND D- 
PENICILLAMINE, 

Kyoto Univ. (Japan). Dept. of Fisheries. 

M. Sato, R. Yoshinaka, and S. Ikeda. 

Bulletin of the Japanese Society of Scientific 
Fisheries, Vol 43, No 3, p 349-355, 1977. 3 fig, 3 
tab, 24 ref. 


Descriptors: *Fish diseases, *Fish pathology, 
*Aquiculture, *Carp, *Bioassay, *Growth rates, 
*Mortality, *Mode of action, *Metabolism, 
Pathology, Analytical techniques, Laboratory 
tests, Fish farming, Aquiculture. 

Identifiers: Lathyrism, Skeletal deformation, 
Penicillamine, Aminopropionitrile. 


Carp were fed diets containing either 0.3% beta- 
aminopropionitrile (beta-APN) or 0.3% D-penicil- 
lamine. On the 67th day of the feeding, skeletal 
deformity was identified in 25% of fish given beta- 
APN and 32% of those given D-penicillamine. X- 
ray examination of the abnormal fish showed 
severe spinal curvature at the region of the 12th to 
16th vertebrae, separation and fracture of the ver- 
tebral column, deformation of the ribs, and frac- 
ture of the rib in its basal part. In addition, fish 
given these drugs exhibited hemorrhage in the 


fins, the skin, and the viscera, and fragility of the 
connective tissues. Carp, when injected in- 
traperitoneally, with these drugs, also showed 
similar toxic symptoms. These experimental 
results indicated that beta-APN and D-penicil- 
lamine caused lathyritic changes in carp similar to 
those seen in rats and chicken. (Katz) 

W77-11337 


SURVIVAL OF COREGONUS PELED LARVAE 
IN DIFFERENT SALINITIES, 

Siberian Research Inst. of the Fish Industry, Sver- 
dlovsk (USSR). Ural Div. 

N. E. Nesterenko. 

Journal of Ichthyology, Vol 16(3), 1976. p 473-477, 
3 tab, 11 ref. 


Descriptors: Freshwater fish, *Juvenile fish, 
*Larvae, Bioassay, *Salinity, *Aquiculture, Water 
quality, ——e: Toxicity, Fish farming, 
Fish manageme: 

Identifiers: *Pelyad, *Coregonus, USSR. 


The results of experiments on the survival of 1, 7 
and 14 day old larvae of Coregonus peled in 2-12% 
salinity are given. It was established that a salinity 
of more than 8% is lethal to all larvae, independent 
of age. At a salinity of less than 8% larvae 24 hours 
old have the highest rate of survival. Practical 
recommendations are given on the use of saline 
waters for the rearing of pelyad. (Katz) 
W77-11338 


THE EFFECT OF SALINITY ON THE EARLY 
DEVELOPMENT STANZAS OF THE WALLEYE 
(LUCIOPERCA LUCIOPERCA), 

Azovskii Nauchno-Issiedovatelskii Institut Ryb- 
nogo Khozyaistva, Rostov-na-Donu (USSR). 

Ye Kh Zhmurova, and N. V. Somkina. 

Journal of Ichthyology, Vol 16(3), 1976. p 511-514, 
2 tab, 7 ref. 


Descriptors: Freshwater fish, *Walleye, *Juvenile 
fish, Bioassay, ‘*Salinity, Fish hatchery, 
*Aquiculture, *Water quality, *Fish physiology, 
Amino acids, Proteins, Lipids, Toxicity. 
Identifiers: *Lucioperca, Early development, 
*Don River(USSR). 


The rate of the daily weight increase of walleye 
was at the same level as in the control or higher in 
all variants of the experiment (salinity between 3.5 
and 11%). The highest growth rate was observed in 
fingerlings kept in water at a salinity of 6%. The 
mean daily percentage mortality of the fish at 
salinities between 3.5 and 11% is lower in fresh 
water. At an age of 30 days (development stanza 
E, mean weight 90 mg), juvenile walleye are well 
able to tolerate salinities between 3.5 and 10%. The 
best physiological and biochemical indicators were 
recorded in fingerlings kept in water at a salinity of 
6%. This salinity is the optimum for walleye of this 


age. (Katz) 
W77-11339 


BLOOD PO2, PCO2, AND PH CHANGES IN 
BROOK TROUT (SALVELINUS FONTINALIS) 
EXPOSED TO SUBLETHAL LEVELS OF ACIDI- 


TY, 

Pennsylvania State Univ., University Park. Dept. 
of Biology. 

J. L. Dively, J. E. Mudge, W. H. Neff, and A. 
Anthony. 

Comparative Biochemistry and Physiology, Vol 
57A, (1977), p 347-351, 1 tab, 6 fig, 20 ref. 


Descriptors: *Brook trout, Freshwater fish, 
*Acidity, *Acid waters, Acids, *Toxicity, 
Seasonal, Fish diseases, *Fish behavior, *Animal 
physiology, *Animal pathology, Bioassay, Mor- 
tality, Lethal limit. 

Identifiers: Sub-lethal effects, Hematology, He- 
matocrit, Rate of ventilation, *Hypoxemia, 
*Blood Seren Acid toxication, Alkalosis, Open- 
cular indulatio: 
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Acute exposure of winter and summer collected 
brook trout, Salvelinus Fontinalis, to near toxic 
level of acidity caused an elevation of PCO2, he- 
matocrit, and rate of ventilation. Other than a 
transient drop in PO2 in June exposed fish, neither 
hypoxemia nor blood acidosis was evidenced. 
Summer exposed trout which showed severe 
behavioral responses to acid toxication actually 
exhibited a moderate alkalosis. (Katz) 

W77-11340 


THE EFFECTS OF SEASON AND ACUTE SUB- 
LETHAL EXPOSURE ON SURVIVAL TIMES 
OF BROOK TROUT AT LOW PH, 

Pennsylvania State Univ., University Park. Dept. 
of Biol 

D.L. F; ; and W. A. Dunso: 

Water Research Vol 11, 1977, p 13-15, 1 tab, 1 fig, 
20 ref. 


Descriptors: Freshwater fish, *Hydrogen ion con- 
centration, *Toxicity, Bioassay, Mortality, 
Laboratory test, Fish behavior, *Seasonal, Stress, 
Genetics, *Acidic water, Acid mine water, 
*Acidity, *Brook trout. 

Identifiers: Sub-lethal pH, Heritable differences, 
Inbred strains. 


Brook trout were exposed to sub-lethal pH’s of 5.0 
and 5.8 (H2SO4) for 24 h or less and the effect on 
survival times at pH’s 3.15 or 3.5 measured. 
Pronounced behavioral signs of distress occurred 
at these sub-lethal pH’s but usually disappeared 
within 1 h of the initial exposure. No change in re- 
sistance times due to the pre-treatment was ob- 
served. A marked seasonal decline in survival 
times was obtained between December and 
February. Heritable differences in acid tolerance 
of some inbred strains of brook trout were large. 
(Katz) 

W77-11341 


DYNAMICS OF SOME TRACE ELEMENTS IN 

ORGANS AND TISSUES OF THE RUDD, 

Kaspiiskii Nauchno-Issledovatelskii Institut Ryb- 

nogo Khozyaistva, Astrakhan (USSR). 

For primary bibliographic entry see Field 5B. 
-11342 


HEMATOLOGICAL CHANGES IN _FIN- 
GERLING CHANNEL CATFISH EXPOSED TO 
MALACHITE GREEN, 

Auburn Univ., Ala. Dept. of Fisheries and Allied 
Aquacultures. 

J. M. Grizzle. 

The Progressive Fish Culturist, Vol 39, No 2, p 90- 
93, April 1977. 2 tab, 8 ref. 


Descriptors: *Channel catfish, ‘*Pesticides, 
*Fungicides, Aquiculture, *Fish parasites, Pest 
control, Fish physiology, *Cytological studies, Ju- 
venile fish, Laboratory tests, Analytical 
techniques. 

Identifiers: *Malachite green, Sublethal effects, 
Hematological changes, Erythrocytes, Leuko- 
cytes. 


Fingerling channel catfish (Ictalurus punctatus) 
were exposed to 0.1 mg/1 malachite green in 40- 
liter aquariums (fasted fish) and 500-liter troughs 
(fed fish). In both tests, neutrophilia at 1 and 3 
days after treatment was the most drastic he- 
matological change found. Other significant 
changes (P less than 0.05) in the test with fed fish 
were increases in erythrocyte counts, hemoglobin 
concentrations, and hemoblast percentages 3 days 
after treatment; erythrocytosis after 7 days; he- 
matocrit increase after 14 days; and leukopenia 
after 21 days. No signficant differences were 
found 28 days after exposure. (Katz) 

W77-11343 


CHEMICAL COMPOSITION AND EFFECTS OF 
WATER EXTRACTS OF PETROLEUM ON 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Effects Of Pollution—Group 5C 


EGGS OF THE SAND DOLLAR MELITTA 
QUINQUIESPERFORATA, 

Texas Univ. at Austin, Port Aransas. Marine 
Science Inst. 

J. A. C. Nicol, W. H. Donahue, R. T. Wang, and K. 
Winters. 

Marine Biology, Vol 40, (1977). p 309-316. 5 tab, 3 
fig, 16 ref. 


Descriptors: *Oil pollution, *Oil spills, Bioassay, 
Toxicity, Mortality, Marine animals, *Benthos, 
Laboratory tests, Eggs, Larvae, “Larval growth 
stage, Water pollution effects. 

Identifiers: *Echinoderms, *Sand dollars, Melitta, 
Sand dollar eggs, Sand doilar sperm, Kuwait crude 
oil, *No. 2 fuel oil, Water soluble extracts, Aro- 
matic compounds. 


Sperm and eggs of sand dollars, Melitta 
quinquiesperforata (Leska), were subjected to two 
petroleum oils, and effects determined. The oils 
chosen were Kuwait crude and No. 2 fuel oil, sup- 
plied by the American Petroleum Institute. Water- 
soluble extracts (WSF) from oil-sea water mixes 
were prepared and the major aromatic com- 
ponents in the WSF of the fuel oil were identified. 
WSF and No. 2 fuel oil depressed respiration, mo- 
bility of sperm, interfered with fertilization and 
cleavage, and retarded larval development. The ef- 
fects were detectable at dilutions of 4% and less 
(about 0.6 ppm of WSF). Kuwait crude was much 
less toxic. There was no effect on water permea- 
bility of the egg membrane. Results are compared 
with similar studies on other marine organisms. 
(Katz) 

W77-11345 


RESPONSES OF ARCTIC MARINE BENTHIC 
CRUSTACEANS TO SEDIMENTS’ CON- 
TAMINATED WITH CRUDE OIL, 

Fisheries and Marine Service, Ste. Anne de Bel- 
levue (Quebec). Arctic Biological Station. 

J. A. Percy. 

Environmental Pollution, Vol 13 (1977). p 1-10, 5 
tab, 17 ref. 


Descriptors: *Arctic, *Oil spills, Sediments, 
*Benthos, *Crustaceans, Bioassay, Laboratory 
tests, Amphipods, *Animal behavior, Isopods, 
Weathering, Water pollution effects, Environmen- 
tal effects, Oil pollution. 

Identifiers: *Crude oils, Onisimus, Corophium, 
Mesidotea, Oil-polluted bottom sediments. 


The responses of several arctic marine benthic 
crustaceans to sediments experimentally con- 
taminated with crude oils have been examined. 
The amphipod Onisimus affinis overwhelmingly 
selected clean rather than oil-contaminated sedi- 
ments. The response was most pronounced at low 
oil concentrations and the ability to discriminate 
was abolished at the highest concentrations tested. 
Weathering of the oiled sediment for 1 week 
reduced the avoidance response. Another am- 
phipod and two isopod species tested did not dis- 
criminate consistently between oiled and clean 
sediments. Potential ecological consequences of 
these behavioral responses are discussed. (Katz) 
W77-11346 


LABORATORY TECHNIQUE FOR OBTAINING 
FATHEAD MINNOW EGGS FOR USE IN TOX- 
ICITY EXPERIMENTS, 

Oak Ridge National Lab., Tenn. Environmental 
Sciences Div. 

J.E. Till. 

The Progressive Fish Culturist Vol 391), p 24-27, 
1977. 1 tab, 1 fig, 6 ref. 


Descriptors: Methodology, Aquiculture, Minnow, 


*Bioassay, *Fish eggs, Laboratory animals, 
Laboratory equipment, Laboratory test, Fish 
hatchery, *Fish farming, *Toxicity, *Juvenile 


growth stage, Larval growth stage. 
Identifiers: *Fathead minnow, *Fertilized 
Nesting sites, Abnormal larvae, Larval survival. 


85 


A laboratory technique for collecting freshly fertil- 
ized eggs of the fathead minnow (Pimephales 
promelas) has been developed for use in toxicity 
testing of radioactive materials or other environ- 
mental pollutants. The fathead minnow egg was 
selected as a test organism because the period of 
embryogenesis is relatively short, the number of 
eggs per spawning is sufficiently large to prov ide a 
test group and a conrol group, and the size of the 
parent fish is compatible with laboratory facilities. 
Under a controlled laboratory environment, eggs 
are available all year. Nesting sites were con- 
tructed by cutting plastic pipe in half and coverng 
the inside of the pipe with 1-mm thick translucent 
polyethylene. The polyethylene with the eggs at- 
tached was removed from the shelter and cut into 
two pieces, each piece containing approximately 
the same number of eggs. One piece of 
polyethylene was floated in the test solution, and 
the other in spring water as a control. Hatching oc- 
curs in 168 h at 24C. Toxicity of the test solution 
may be scored on the percentage of eggs hatching, 
the number of abnormal larvae produced, and lar- 
val survival. (Katz) 

W77-11347 


PROPORTIONS OF A YELLOW PERCH POPU- 
LATION SURFACING AFTER A ROTENONE 
TREA’ 


Washington Univ., Seattle. Coll. of Fisheries. 

N. W. Bartoo. 

The Progressive Fish Culturist, Vol 391), 1977. 5 
ref. 


Descriptors: *Fishkill, *Yellow perch, Toxicity, 
On-site investigation, Lakes, Fish management, 
Freshwater fish, *Rotenone, *Fish toxins, Fish 
populations, Water temperature, Fish behavior. 


A complete kill of yellow perch was probably ob- 
tained in a lake treated with rotenone. About 
17.5% of the perch population surfaced within 96 
hours after rotenone treatment. Eighty-seven per- 
cent of the fish that surfaced did so the 24 hours 
after treatment. (Katz) 

W77-11348 


FILTERING RATE PERFORMANCE OF 
DAPHNIA RETROCURVA IN PULP MILL EF- 
FLUENT, 

Canada Centre for Inland Waters, Burlington 
(Ontario). 

J. M. Cooley. 

Journal of the Fisheries Research Board of 
Canada, Vol 34, p 863-868, 1977. 2 tab, 5 fig, 5 ref. 


Descriptors: *Zooplankton, *Daphnia, *Water 
pollution effects, Stress, Animal behavior, 
Methodology, Bioassay, Laboratory tests, *Pulp 
wastes, Pulp and paper industry, *Fish food or- 
ganisms, Industrial wastes, *Feeding rates, 
Phytoplankton, *Scenedesmus, Lake Superior, 
*Crustaceans. 
Identifiers: 

scenedesmus. 


Filtering rates, Radioactive 


Laboratory experiments were carried out with 
radioactive Scenedesmus to determine the effect 
on filtering rate of Daphnia retrocurva of exposure 
to different dilutions of raw pulp mill effluent in 
lake waiter. Filtering rate decreased progressively 
as the exposure time in 5 and 10% effiuent in- 
creased. Most animals seemed able to recover 
from brief exposures, but with increased time 
spent in effluent, larger proportions of the animals 
did not filter when the food was presented. (Katz) 
W77-11349 


EXTENT OF EFFLUENT INFLUENCE ON 
LAKE WATER DETERMINED BY BACTERIAL 
POPULATION DISTRIBUTIONS, 

Ontario Ministry of the Environment, Rexdale. 
Lab Service Branch. 

For primary bibliographic entry see Field SB. 
W77-11350 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5C—Effects Of Pollution 


MORPHOLOGICAL ADAPTATIONS TO THER- 
MAL STRESS IN A MARINE FISH, FUNDULUS 
HETEROCLITUS, 

State Univ. of New York at Stony Brook. Dept. of 
Ecology and Evolution. 

J. B. Mitton, and R. K. Koehn. 

Biological Bulletin, Vol. 151, p 548-559, 1976. 4 fig, 
5 tab, 22 ref. 


Descriptors: Stress, *Thermal stress, Thermal 
water, *Thermal pollution, Thermal power plants, 
*Marine fish, On-site investigation, 
*Environmental effects, *Water pollution effects, 
Industrial water, Marine fish, * Adaptation. 
Identifiers: Morphological adaptation, Fundulus 
heteroclitus, *Long Island Sound. 


Populations of Fundulus heteroclitus 
(Cyprinodontidae), a coastal marine fish, were stu- 
died in control and artificially heated environ- 
ments on the north shore of Long Island to deter- 
mine patterns of variation in morphology and the 
extent to which this variation reflected adaptation 
to environmental characteristics. Fishes living in 
water artificially heated by a power plant exhibited 
marked divergence from control populations in 
head morphology, and convergence with a popula- 
tion sampled at more southern latitudes. Hence, 
these differences were interpreted as adaptations 
to warm environments. Greater morphological 
variation is detected at the heated locality than at 
control localities, and this may be partially due toa 
breakdown in developmental homeostasis, and 
partially due to selection favoring phenotypes that 
are rare in this environment. (Katz) 

W77-11351 


EFFECTS OF ENVIRONMENTAL FACTORS 
ON RADIOCADMIUM UPTAKE BY FOUR SPE- 
CIES OF MARINE BIVALVES, 

Environmental Research Lab., Narragansett, R.I. 
E. Jackim, G. Morrison, and R. Steele. 

Marine Biology, Vol. 40 (1977). p 303-308, 4 tab, 3 
fig, 9 ref. 


Descriptors: *Metals, *Cadmium, Mollusks, 
Clams, Salinity, *Zinc, Water temperature, Sedi- 
ments, *Mussels, Sea _ water, Bioassay, 
*Laboratory tests, Water pollution effects, *Path 
of pollutants, Environmental effects. 

Identifiers: Radiocadmium, Marine bivalves, 
Static bioassay. 


Temperature, salinity, bottom-sediment type, and 
zinc concentration all influenced Cd uptake by 4 
marine bivalves (Mya arenaria, Mytilus edulis, 
Mulina lateralis and Nucula proxima) i in short-term 
static assay systems using 109-Cd as a tracer. The 
water contained either 5 or 20 microgram/1] Cd and 
tracer. Distribution and kinetics of the metal were 
monitored in the water column and organisms. The 
results demonstrate that Cd uptake rates differed 
widely among the organisms tested. An increase in 
temperature increased Cd uptake rate by all test 
organisms. A decrease in salinity increased Cd up- 
take by all organisms tested. The presence of bot- 
tom sediment depresses Cd accumulation in some 
benthic animals. Zinc in concentrations of 0.5 
microgram/l substantially decreased Cd uptake by 
Mytilus edulis and Mulina lateralis. It is suggested 
that all important species and environmental varia- 
bles be considered when studying heavy-metal up- 
take by marine organisms or when establishing 
yo criteria. (Katz) 


COMPARATIVE COLD RESISTANCE OF 
THREE COLUMBIA RIVER ORGANISMS, 
Battelle-Pacific Northwest Labs., Richland, 
Wash. 

C. H. Becker, R. G. Genoway, and M. J. 
Schneider. 

Transactions of the American Fisheries Society, 
Vol. 106(2), p 178-184, 1977. 1 tab, 1 fig, 21 ref. 


Descriptors: *Sunfish, *Rainbow trout, *Crayfish, 
Methodology, Bioassay, Laboratory tests, Water 
temperature, *Cold resistance, Fish behavior, 
*Columbia River, Freshwater fish, Crustaceans, 
*Thermal stress. 

Identifiers: Pumpkinseed sunfish, Lepomis, 
Pacifastacus, *Cold shock, Loss of equilibrium. 


Resistance to abrupt and gradual cold shock was 
determined in bioassays with pumpkinseed 
(Lepomis gibbosus), rainbow trout (Salmo gaird- 
neri) and a northwestern crayfish (Pacifastacus 
leniusculus) acclimated to higher temperatures at 5 
C increments. Test criteria were median tolerance 
limits (TLm) for 96-h exposures after abrupt cold 
shock, and 50% loss of equilibrium (LESO0) for 
decline rates of 18, 15, 10, 5 and 1 C/h during 
gradual cold shock. Cold resistance depended on 
Original acclimation temperature (AT) and varied 
among species under both test conditions in the 
order: pumpkinseed < rainbow trout < crayfish. 
The lower TLm limit for pumpkinseed was 12.3 C 
at 30 C AT, 9.6 C at 25 C AT, 4.5 C at 20C AT, and 
2.7 C at 15 C AT. Rainbow trout at 20, 15 and 10 C 
AT survived abrupt exposures to cold down to 3.3, 
1.4 and 0.5 C, respectively. Crayfish at 25, 20 and 
15 C AT survived exposures down to 2.5, 0.4 and 
0.0 C, respectively. TLm values were slightly 
above LES0 values for both fish species but well 
below for crayfish. Partial adaptation significantly 
lowered LE values at decline rates below 18 C/h 
for pumpkinseed, and to a lesser extent for the 
other two species, thus extending the lower margin 
of cold resistance. (Katz) 

W77-11353 


EFFECTS OF DIETARY FENITROTHION ON 

GROWTH AND HIERARCHICAL POSITION OF 

BROOK TROUT, 

Fisheries and Marine Service, St. Andrews (New 

Brunswick). Biological Station. 

The Progressive Fish Culturist 39(1), p 3-9, 1977.3 

fig, 6 tab, 13 ref. 

Soi: *Organophosphorous compounds, 
mus pesticides, Brook trout, 

Foe behavior, Bioassay, *Fish food organisms, 

*Growth rates, Methodology, Aquiculture, Fish 

physiology, Fish diets. 

Identifiers: *Fenitrothion. 





At a dietary level of 10 mg/kg of wet food (=11.5 
mg/kg dry food) the organophosphorothionate in- 
secticide, fenitrothion, does not affect growth or 
dominance patterns of brook trout (Salvelinus fon- 
tinalis) at dry ration levels up to 4.45% of body dry 
weight per day. The method devised for this study 
allows the individual ration per fish per day to be 
determined for small groups of up to 20 fish per 
tank. The method is useful in fish toxicology, 
where effects of exposure to dietary contaminants 
must be determined; for testing individual growth 
and food conversion efficiency; and in determin- 
ing behavioral dominance patterns. (Katz) 
W77-11354 


ORGANIC CONTAMINANT RESIDUES IN 
FISHES FROM NIPIGON BAY, LAKE SUPERI- 
OR, 

Canada Centre for Inland Waters, Burlington 
(Ontario). 

K. L. E. Kaiser. 

Journal of the Fisheries Research Board of 
Gane. Vol. 34, p 850-855, 1977. 1 tab, 2 fig, 18 
ref. 


Descriptors: Water pollution effects, *Pulp 
wastes, Pulp and paper industry, Industrial 
wastes, “*Lake Superior, Freshwater fish, 


Suckers, ‘*Polychlorinated biphenyls, *DDE, 
*Chemical analysis, Chromatography, Freshwater 
fish, Perches, Canada 

Identifiers: *Organic 
*Tetrachlorobenzene, *Trichlorobenzene, 
Longnose sucker, *Dehydroabietic acid, 
*Hex b , *Nipigon Bay(Ont). 


contaminants, 





Three species of fish, caught at various distances 
from a kraft pulp and paper mill effluent discharge 
in Nipigon Bay, were analyzed for organic con- 
taminants. Fishes from all sites contained residues 
of polychlorinated biphenyls and DDE. Most sam- 
ples were also contaminated with hex- 
achlorobenzene and several samples contained 
phthalic acid esters. From sampling sites close to 
the mill discharge, dehydroabietic acid was ob- 
served in one extract of each of the three fish spe- 
cies investigated. Two isomers of 
tetrachlorobenzene and one _ trichlorobenzene 
isomer were identified in a longnose sucker 
(Catostomus catostomus) extract from the vicinity 
of the mill outfall. (Katz) 

W77-11355 


TRANSFER OF THE CHLORINATED 
HYDROCARBON PCB IN A LABORATORY 
MARINE FOOD CHAIN, 

Scripps Institution of Oceanography, La Jolla, 
Calif. 


For primary bibliographic entry see Field SB. 
W77-11356 


ASSESSMENT OF THE ACUTE TOXICITY, 
GROWTH IMPAIRMENT, AND FLESE TAINT- 
ING POTENTIAL OF A BLEACHED KRAFT 
MILL EFFLUENT ON RAINBOW TROUT 
(SALMO GAIRDNERD), 

Ontario Ministry of the Environment, Rexdale. 
Limnology and Toxicity Section. 

D. M. Whittle, and K. W i 

Journal of the Fisheries Research Board of 
Canada, Vol. 34, p 869-878, 1977. 7 tab, 1 fig, 28 
ref. 


Descriptors: *Lake Superior, *Rainbow trout, 
Water pollution effects, *Pulp wastes, Pulp and 
paper industry, *Industrial wastes, Freshwater 
fish, *Bioassay, Toxicity, | Methodology, 
Biochemistry, Chemical analysis, Juvenile fish. 
Identifiers: *Acute toxicity, Flesh tainting, Flavor 
impairment. 

Static and continuous flow bioassays utilizing rain- 
bow trout (Salmo gairdneri) were conducted on a 
northern Ontario bleached kraft mill effluent to as- 
sess the range of acute toxicity and related 
sublethal effects. The acute toxicity of the total 
mill effluent, as determined by static bioassay 
procedures, ranged from a 96-h LCS50 value of 14- 
49.0% vol/vol. The results of these bioassays de- 
pended on testing methodology and effluent treat- 
ment systems employed by the mill when samples 
were collected. Continuous flow bioassays con- 
ducted on the effluent produced 96-h LC50 values 
of 21.8 and 24.8% vol/vol. Growth rate of juvenile 
rainbow trout (1-2 g) held under continuous flow 
conditions for 18 days was significantly reduced at 
6% vol/vol effluent concentration (P<0.05). 
Flavor of yearling rainbow (equivalent to 200 g) 
exposed to 3% effluent for 48 h was significantly 
impaired (P<0.05). This effluent concentration, 
the lowest level impairing flavor, represents ap- 
proximately 0.12 of the 96-h LC50 derived from 
continuous flow bioassays. No significant flavor 
impairment was detected in fish exposed for 144h 
to a 2% effluent concentration. Flavor impairment 
at a 3% vol/vol effluent concentration, the most 
sensitive sublethal response measured in this 
study, may also be the most critical response when 
assessing the economic impact of a kraft mill 
discharge to a freshwater ecosystem. (Katz) 
W77-11357 


DENSITY, DISTRIBUTION AND MOVEMENT 
OF NIPIGON BAY FISHES IN RELATION TO A 
PULP AND PAPER MILL EFFLUENT, 

Fisheries and Marine Service, Ottawa (Ontario). 
Great Lakes Biolimnology Lab. 

J. R. M. Kelso. 

Journal of the Fisheries Research Board of 
Cam , Vol. 34, p 879-885, 1977. 12 tab, 4 fig, 15 
ref. 
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Descriptors: Freshwater fish, *Pulp wastes, *Pulp 
and paper industry, *Industria! wastes, Water pol- 
lution effects, Suckers, Pikes, Yellow perch, 
Smelts, Fish populations, *Fish behavior, Fish 
—: *Benthic fauna, Canada, *Lake Superi- 


Identifiers: White fish, *Species dominance, 
*Avoidance reaction, *Nipigon Bay(Ont), 
Alewife, Northern pike, Pelagic fish. 


Density of pelagic fish in accessible portions of 
Nipi Bay was lower offshore, less than 100 
fish/10,000 m3, and greater nearshore, less than 
1800 fish/10,000 m3. Conditions at Red Rock 
caused intense aggregation there and caused spe- 
cies dominance to shift to sucker at the mill 
discharge from yellow perch elsewhere. Plume 
shape and direction did not alter the localized pat- 
tern of distribution. Two typical responses to 
plume concentrations were found using suckers 
fitted with ultrasonic transmitters. Fish released in 
high discharge concentrations (>15% dilution by 
volume) become disoriented for as much as 
several hours, then appeared to search for 
‘background’ conditions. Fish released in low 
discharge concentrations (<15%) immediately in- 
itiated an avoidance reaction. Although individuals 
tended to avoid areas of altered water quality, the 
community aggregated at Red Rock in response to, 
perhaps, increased production of benthic macroin- 
vertebrates. However, telemetry indicated that re- 
sidence time was short in the area of altered water 
quality. (Katz) 

W77-11358 


EFFECTS OF HEAVY METALS ON SURVIVAL 
AND RESPIRATION RATE OF TUBIFICID 
WORMS: PART II - EFFECTS ON RESPIRA- 
TION RATE, 

ITEN-ENERGOINVEST, Dept. of Waste Water 
Treatment Research, Sarajevo (y eye 

L Brkovic-Popovic, and M. Popovic 

Environmental Pollution, Vol. 13, p 93-98, 1977. 3 
fig, 5 ref. 


Descriptors: *Heavy metals, Bioassay, Cadmium, 


Copper, Mercury, Zinc, Chromium, Nickel, 
*Oligochaetes, *Toxicity, Oxygen, Oxygen 
requirements, Laboratory tests, *Tubificids, 


Water pollution effects, Animal physiology, 
*Respiration. 


An investigation of the relationship between the 
concentration of some heavy metals (Cd, Cu, Hg, 
Zn, Cr and Ni) and respiration rate of tubificid 
worms is described. The results showed that the 
direction of the change, caused by various metals, 
does not have to be the same and depends upon 
the range of tested concentrations. In six hour ex- 
periments cadmium, mercury and copper, at con- 
centrations which are lethal during 24 and 48 h ex- 
posure, have a visible depressive effect on the 
respiration rate. Copper has a depressive effect on 
the respiration rate of tubificid worms at very low 
concentrations that are lower than the acute lethal 
range. Zinc, nickel and chromium at concentra- 
tions which are lethal during short exposures, con- 
siderably increase the respiration rate of tubificids 
above the control values. In the range of concen- 
trations under 48-h LCS0 the respiration rate does 
ay wires significantly from the control. (Katz) 
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STUDIES ON THE YELLOW SPOT DISEASE IN 
CONCHOCELIS - Ill. AQUATIC FACTORS IN- 
FLUENCING THE DEVELOPMENT OF THE 
YELLOW SPOT DISEASE, (IN JAPANESE), 
Kochi Prefecture Fisheries Experimental Station 
Gapan). 

M. Taniguchi. 

Bulletin of the Japanese Society of Scientific 
Fisheries, Vol 43, No 3, p 259-263, 1977. 5 tab, 5 
ref. 


Descriptors: *Spots, iphytology, *Nitrates, 
* Acidity, Water voaiity, © *Marine algae, *Plant dis- 
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eases, Environmental effects, Plant pathology, 
Diseases, Pathology, Sea water, Laboratory tests, 
Hydrogen i ion concentration. 

Identifiers: *Porphyra, *Yellow spot disease. 


Yellow spot disease developed in Porphyra 
conchocelis that were inoculated with the fra- 
tionated pathogen when sterilized water drawn 
from a culture container in which the disease was 
prevalent was used as culture water in the experi- 
ment. When the inoculated conchocelis were kept 
in fresh seawater, they did not suffer from the dis- 
ease at all. The COD and nitrate concentration was 
higher in the sterilized culture water than in the 
fresh seawater. The appearance of symptoms on 
inoculated conchocelis was affected by the nitrate 
concentration and the amount of culture fluid 
which was added. The appearance of the symp- 
toms was restrained at 100 micrograms at./liter 
nitrate or blade extract of 1.25 g/liter, and spread 
quickly at nitrate higher than 500 microgram 
at./liter or blade extracts of 2.5 g/liter. The ap- 
pearance of the symptom on _ inoculated 
conchocelis was restrained only at pH higher than 
7. (Katz) 

W77-11360 


THE EFFECTS OF LEAD ON ALGAE, IV. EF- 
FECTS OF PB ON AND 
PHOTOSYNTHESIS OF PHAEODACTYLUM 
TRICORNUTUM (BACILLARIOPHYCEAE), 

Scripps Institution of Oceanography, La Jolla, 


Calif. 
M. L. Woolery, and R. A. Lewin 
Water, Air and Soil Pollution, Vol (1), 1976. p 25- 
32. 8 fig, 9 ref. 


Descriptors: *Lead, *Metals, Water pollution ef- 
fects, *Photosynthesis, *Respiration, *Algae, 
Phytoplankton, Bioassay, *Algal poisoning, 
Laboratory tests, Laboratory a 
Methodology, Phytotoxicity, Biochemistry, Sea 
water, *Phaeophyta. 

Identifiers: *Phaeodactylum tricornutum. 


Lead inhibits respiration and photosynthesis in 
Phaeodactylum. In cells treated for 24h with PbCI2 
10mg/! R-1, photosynthesis is completely sup- 
pressed, while respiration is reduced to 25%. A 
lower concentration, 1 mg/l 1-1, permits 
photosynthesis at 75% of the control rate, respira- 
tion being vi unaffected. The vital activities 
of cells treated for 48h or 72h are progressively 
more inhibited: concentrations of pbCI2 as low as 
9.1 mg/l 1-1 reduce photosyntheis and respiration 
by 25 to 50%. (Katz) 

W77-11361 


ON THE INFLUENCE OF SEWAGE POLLU- 
TION ON INSHORE BENTHIC COMMUNITIES 
IN THE SOUTH OF KIEL BAY. PART 2. QUAN- 
TITATIVE STUDIES ON COMMUNITY STRUC- 


TURE, 
Biologische Anstalt Helgoland (West Germany). 
K. 


pam al wissenschaftliche | Meeresunter- 
suchengen, Vol 27, p 408-438, 1975. 20 fig, 9 tab, 
13 ref. 


Descriptors: *Environmental effects, *Stress, 
*Biological communities, *Environmental 
gradient, *Biomass, *Bioindicators, *Water pollu- 
tion effects, *Benthic fauna, *Sewage effluents, 
*Mollusks, *Crustaceans, Water quality, Biomass, 
Invertebrates, Ecological distribution, Self- -purifi- 
cation, Sewage sludge, Entrop! hication. 
Identifiers: *Species p deer *Baltic sea. 


The sandy bottom of a shallow inshore region in 
the South of Kiel Bay (Baltic Sea) was studied for 
the influence of organic sewage pollution on the 
macrobenthic community structure. Three as- 
sociations charcterize the bottom: Capitella 
capitata and Oligochaeta at 50-100 m from the 
sewage outlet; Pygospio elegans at 200 to about 
700 m; and Bathyporia sarsi at greater than 700 m. 
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The influence of the biological substrate structure 
becomes more apparent in less affected areas. The 
inshore benthic macrofauna aids in the self purifi- 
cation of the ecosystem by transforming particu- 
late organic matter to available fish food. 
Abundance and biomass are multiplied due to 
sewage sedimentation. Highly diverse systems 
such as mussel beds resist factors which directly 
influence the composition of the community. The 
ecological buffer consists of many specialized 
competitors and predators. Faunal composition, 
evenness, species richness, population density, 
and biomass of the communities are suitable 
parameters for the early recognition of environ- 
mental stress. (See also W76-01944) (Katz) 
W77-11362 


THE EFFECT OF CATCHMENT GEOCHEMIS- 
TRY AND GEOMORPHOLOGY ON THE 
PRODUCTIVITY OF A TROPICAL AFRICAN 
MONTANE LAKE CONNEMARA 
DAM NO. 3, RHODESIA), 

Rhodesia Univ., Salisbury. Hydrobiology 
Research Unit. 

W. K. Nduku, and R. D. Robarts. 

Freshwater Biology, Vol. 7, No. 1, February 1977, 
p 19-30. 8 fig, 5 tab, 18 ref 


Descriptors: *Trophic level, ‘*Septic tanks, 
*Underground streams, *Underseepage, Porosity, 
*Rock properties, Dams, Water pollution sources, 
Domestic wastes, Nutrients, Sewage treatment, 
Plant growth regulators. 
Identifiers: *Dolerite, 
Dam(Rhodesia). 


*Little Connemara 


The discrepancy between the high nutrient content 
of the bottom muds and the oligotrophic status of 
the water column in Little Connemara Dam (No. 3) 
in Rhodesia (East Africa) is shown to be caused by 
nutrients flushed into the lake from septic tanks by 
way of underground streams. Little Connemara 
Dam, consisting of three catchments, lies in a 
thick sill of medium-grained dark dolerite. The 
dolerite is strongly jointed and affords considera- 
ble movement to water, weathering easily under 
high rainfall. A number of homes are built in the 
small catchment, along with summer holiday cot- 
tages. All of these have septic sewage treatment 
systems which, although located more than the 
minimum legal ‘distance from the water, send out 
nutrients which enter the water by way of the 
porous dolerite. As the dolerite weathers, large 
amounts of iron and manganese. but little calcium 
or carbonate, are released. The iron and man- 
ganese are complexed with PO4-P in the water 
column, allowing only small concentrations for 
use by algae. Nitrogen enters the lake mainly as a 
particulate but is not significantly converted to 
soluble combined forms of nitrogen at the low pH 
values (6.2-6.7) found in lake. Bioassay experi- 
ments have indicated that combined forms of 
nitrogen limited phytoplankton growth. (Harris- 
Wisconsin). 

W77-11414 


ZOOPLANKTON AND PHYTOPLANKTON 
STUDIES IN THE WATERTON LAKES, AL- 
BERTA, CANADA, 

R. S. Anderson, and R. B. Green. 

Verh. Internat. Limnol., Vol 19, October 1975, p 
571-579. 6 fig, 1 tab, 8 ref. 


Descriptors: *Phytoplankton, * s 
*Oligotrophy, Biomass, Plankton, Lakes, Mixing, 
Water quality, Sewage effluents, Lake 


morphometry. . 
Identifiers: *Waterton Lakes National Park, Al- 
berta(Canada), Glacier National Park, Montana. 


Although increases in plankton biomass have been 
noted for parts of the unique lake system in the 
Waterton Lakes National Park in Alberta, Canada 
(forming part of the Waterton-Glacier Interna- 
tional Peace Park), it is unlikely that enrichment 


has produced any significant on Povande changes 
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Group 5C—Effects Of Pollution 


to the lake up to now; moreover, discontinuation 
of enrichment from domestic sewage in the near 
future will be in time to preserve the oligotrophic 
character of the lakes. To provide data for these 
assessments, phytoplankton and zooplankton 
samples were collected in various recent years as 
parts of ongoing studies. Of 107 algal species and 
clearly identifiable subspecies found in summer 
phytoplankton sampling, only 14 have reached or 
exceeded densities of 100 cells/ml. Water tem- 
peratures in the main lakes have remained fairly 
constant and unlikely to have caused changes in 
plankton numbers. Moreover, increases in algal 
cell counts cannot be attributed to decreased graz- 
ing, because other sampling shows there has been 
a general increase in total numbers of zooplankters 
each year since 1969, except in one part of the lake 
where counts have been erratic. It is thought that 
wind-induced mixing to a depth of 15-25 meters 
explains the absence of greater numbers of 
phytoplankton species at the more nutrient-rich 
end of the long and narrowlake system. (Harris- 
Wisconsin). 

W77-11415 


THE ARGILLOTROPHIC LAKE SYSTEM, 
Alberta Univ., Edmonton. Dept. of Zoology. 
G. R. Daborn. 

Verh. Internat. Verein. Limnol., 
1975, p 580-588. 4 fig, 2 tab, 9 ref. 


Vol 19, October 


Descriptors: *Lakes, *Semiarid climates, Ponds, 
Eutrophication, Turbidity, Secchi disks, Shallow 
water, Phytoplankton, Zooplankton, Wind 
velocity, Phosphorus, Nitrogen, Suspended 
solids, Daphnia, Copepods, Diptera, Canada. 
Identifiers: *Argillotrophic lakes, *Fleeinghorse 
Lake, Alberta(Canada), Phyllopods. 


Account is given of phyllopod life cycles and ener- 
gy relations based on a four-year study of 
Fleeinghorse Lake in southeast Alberta (Canada), 
emphasizing the similarity of this lake to other ar- 
gillotrophic lakes in geographically distant locali- 
ties and sharing its characteristics: persistent and 
extreme turbidity, shallowness, absence of 
phytoplankton and a zooplankton association of 
very low diversity. The high turbidity of these 
lakes, which are mostly either temporarily or 
perenially astatic, is usually caused by wind activi- 
ty and results in Secchi disc readings as low as 4-5 
millimeters. These lakes are usually alkaline, with 
relatively high levels of dissolved phosphorus and 
nitrogen: i.e., they are essentially eutrophic. But 
the fauna of such lakes are trophically dependent 
on the suspended particularate matter. This faunal 
association is particularly characterized by three 
abundant crustaceans: a large species of Daphnia 
and two diaptomid copepods--one much larger 
than the other. The bottom fauna is sparse, 
represented solely by a few chironmod larvae, and 
insects such as Notonectidae and Corixidae are a 
relatively minor component. In such lakes in 
Canada and South Africa, the zooplankton may be 
seasonally augmented by anostracan and conchos- 
tracan phylopods, which at times are the most im- 
portant members of the community. (Harris- 
Wisconsin) 

W77-11416 


SEASONAL CHANGES OF PLANKTONIC 
CRUSTACEA IN TWO NEWFOUNDLAND 
L 


C. C. Davis. 

Verh. Internat. Verein. Limnol., Vol 19, October 
1975, 739-744. 2 fig, 3 ref. National Research 
Council (Canada) A-5074. 


Descriptors: *Crustaceans, ‘*Trophic level, 
*Seasonal, Phytoplankton, Zooplankton, 
Copepods, Eutrophication, Lakes, Water pollu- 
tion sources. 

Identifiers: *Hogans Pond, Newfoun- 
diand(Canada), *Bauline Long Pond, Newfoun- 
dland(Canada), Microcrustaceans. 


Earlier studies of phytoplankton and zooplankton 
in Hogans Pond and Bauline Long Pond in New- 
foundland suggested that the former was more 
eutrophic than the latter, but because the studies 
had been undertaken in separate years it was un- 
certain whether the differences observed in the 
plankton were a reflection of real lacustrine dif- 
ferences or merely differences between the years. 
It was therefore decided to reexamine both lakes 
simultaneously, sampling at three depths every 
two weeks with a 10-liter plankton trap equipped 
with a 55 micron mesh net. Aside from a slump in 
microcrustacean numbers late in the season in 
Hogans Pond, the conclusion reached in the earlier 
study that it is more eutrophic than Bauline Long 
Pond is supported by: (1) the consistency with 
which total microcrustacean numbers in Hogans 
Pond exceeded those in Bauline Long Pond during 
the earlier months; (2) the consistency of greater 
size in Hogans Pond copepods; and (3) the larger 
number of eggs produced per female Cyclops scu- 
tifer in Hogans Pond and of Diaptomus minutus 
and Daphnia catawba during most months. The 
greater spring egg production in Bauline Long 
Pond by Diaptomus and Daphnia suggests that 
during spring either the amount or the kind of food 
available was more suitable in Bauline Long Pond 
than in Hogans Pond for these species. On the 
other hand, the larger size attained by Daphnia in 
Bauline Long Pond to some degree contradicts the 
above conclusion. (Harris-Wisconsin) 

W77-11417 


GROWTH INHIBITION CAUSED BY TURBU- 
LENCE IN THE TOXIC MARINE 
DINOFLAGELLATE GONYAULAX EXx- 
CAVATA, 

Fisheries and Marine Service, St. Andrews (New 
Brunswick). Biological Station. 

A. W. White. 

Journal of the Fisheries Research Board of 
Canada, Vol 33, No 11, November 1976, p 2598- 
2602. 2 fig, 16 ref. 


Descriptors: *Red tide, *Dinoflagellates, 
*Turbulence, *Poisonous plants, *Laboratory 
tests, Toxicity, Shellfish farming, Fishkill. 

—— *Gonyaulax excavata(Braarud) 


Effects caused by laboratory shaking of Gonyau- 
lax excavata cultures suggests that small-scale 
oceanic turbulence of sufficient intensity may in- 
hibit growth of individual dinoflagellate cells, 
possibly affecting potential red tide populations by 
inhibiting growth of individual populations. The 
distribution of Gonyaulax excavata, the toxic 
dinoflagellate responsible for paralytic shellfish 
poisoning in eastern Canada and New England, 
may be related to the presence of land-derived or- 
ganic substances in coastal waters. Laboratory 
tests involving rotary shakers with a 1.9-cm circu- 
lar orbit were used on cultures of the dinoflagel- 
late, at shaking speeds of 100, 110, 125, 130 and 
140 rpm. At shaking speeds of 125 rpm and 
greater, cells died rapidly and disintegrated. At 110 
rpm and slower there was inhibition of growth 
compared to control sample cultures, and the 
amount of inhibition depended on the degree of 
agitation. In addition, intermittent shaking, even 
for as little as 30 minutes perday, caused inhibi- 
tion. (Harris-Wisconsin) 

W77-11418 


THE OCCURRENCE AND BEHAVIOUR OF 
ADULT CHAOBORUS AND PROCLADIUS 
(DIPTERA: NEMATOCERA) FROM LAKE 
GEORGE, UGANDA, 

Ghana Univ. , Legon. Dept. of Zoology. 

L. M. McGowan. 

Zoological Journal of the Linnean Society, Vol 57, 
ae 4, November 1975, p 321-334. 7 fig, 4 tab, 20 
ref. 


Descriptors: *Frequency, *Aquatic insects, 
*Tropical regions, *Monthly, Biorhythms, 





Seasonal, Diurnal, Zooplankton, Larvae, 
Ecosystems, Productivity, Africa, Lakes. 
Identifiers: *Lake George(Uganda), *Lunar 


periodicity, Nematocera, Chaoborus anomalus 
Edwards, ‘Chaoborus(Sayomyia) ceratopogones, 
Procladius(Procladius) brevipetiol atus 
Goetghebuer. 


Among adult nematocera collected in shallow 
trophical Lake George in Ruwenzori National 
Park in Uganda, two species of Chaoborus and 
one of Procladius showed a lunar periodicity of oc- 
currence. All three were most abundant in the first 
quarter of the lunar month and least abundant in 
the third quarter. These three dominant Lake 
George _species--Chaoborus (Neochaoborus) 
anomalus Edwards, C. (Sayomyia) ceratopogones 
and Procladius (Procladius) brevipetiolatus 
Goetghebuer--are among the Nematocera which 
frequently form vast swarms over other East 
African lakes though not at Lake George. In con- 
trast to earlier studies of periodicity and occur- 
rence of chaoborids and chironomids in the East 
African area, in which collection by light traps was 
later criticized, the present study utilized a suction 
trap of the enclosed cone type, positioned away 
from lights about 200 m from the lake. The results 
showed Chaoborus but not Procladius tended to 
vary seasonally in occurrence. Observations on 
sex ratios, longevity, swarming and oviposition of 
Chaoborus at Lake George and also at nearby 
Lake Edward are also given. In Lake George, the 
larvae of both the Chaoborus species predators on 
the lacustrine zooplankton which undergoes slight 
seasonal variation in abundance. Procladius larvae 
are mainly detritus feeders. (Harris-Wisconsin) 
W77-11419 


MARINE CLADOCERA (CRUSTACEA) IN THE 
EUTROPHICATED AND POLLUTED SARONIC 
GULF (GREECE), 

Athens Univ. (Greece). Zoological Lab. and Muse- 


um. 
V. Kiortsis, and M. Moraitou-Apostolopulou. 
Israel Journal of Zoology, Vol 24, No 1-2, 1975. p 
71-74, 1 tab, 5 ref. 


Descriptors: *Zooplankton, *Water agheies ef- 
fects, *Crustaceans, Eutrophication, Spatial dis- 
tribution, Industrial wastes, Sewage effluents, 
Neritic. 

Identifiers: *Saronic Gulf(Greece), Aegean Sea, 
Evadne spinifera Muller, E tergestina Clauss, E 
nordmani Loven, Podon intermedius Lilljeborg, P 
polyphemoides Leuckart, Penilia avirostris Dana. 


Six species of planktonic cladocerans were deter- 
and seasonally measured in the Saronic 
Gulf of the Aegean Sea, characterized by a high 
degree of pollution in the northern part where the 
main sewage outfall from the Athens-Piraeus area 
is located and where large quantities of industrial 
wastes and hydrocarbon products from the Elefsis 
industrial zone enter the marine environment. Sur- 
face zooplankton were collected during nine 
cruises between August 1969 and June 1973, in 
order to obtain an overall picture of the zooplank- 
tonic community in relation to i 
parameters and the degree of pollution in the gulf 
which varies from north to south. Evadne 
spinifera Muller is the commonest and most abun- 
dant cladoceran of the Saronic Gulf. This thermo- 
philic species reaches a maximum with the higher 
water temperatures, strongly decreases in winter 
and disappears from samples when the water tem- 
rature reaches its annual minimum. Evadne ter- 
gestina Clauss, also thermophilic, has a higher 
temperature range then E. spinifera. Also found 
were Evadne nordmani Loven, Podon intermedius 
Lillijeborg. P. polyphemoides Levekart and 
Penilia avirostris Dana. E. nordmani had not been 
previously found in the Aegean Sea. The Penilia 
species, a neritic form prefering lower salinities, is 
explained by large amounts of suspended detritus 
and dissolved organic matter and by the relatively 
shallow character of the gulf. (Harris-Wisconsin) 
W77-11420 
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TEMPERATURE LIMITATION OF 
METHANOGENESIS IN AQUATIC SEDI- 


MENTS, 

Wisconsin Univ.-Madison. Dept. of Bacteriology. 
J.G. Zeikus, and M. R. Winfrey. 

Applied and Environmental ltinchichiens Vol 31, 
No 1, January 1976. p 99-107. 5 fig, 4 tab, 29 ref. 
NSSF GB41925. 


Descriptors: *Methane, *Methane bacteria, 

“Sediments, Decomposing organic matter, Tem- 
bi conditions, Microbial 

degradation, ‘Secraiion 

Identifiers: *Lake Mendota(Wisc), 

*Methanogenesis, Microbial methane formation. 





Microbial methane formation in Lake Mendota 
(southern Wisconsin) is greatly influenced by tem- 
perature, according to an investigation of the 
microbial ecology of methanogenesis in the lake. 
The results support other findings that bacterial 
decomposition processes in aquatic sediments are 
temperature-limited. Sediments were taken at 
depths of 5, 10, and 18 m. Methanogenesis varied 
with respect to sediment site and depth, sampling 
date, in situ temperatures and number of 
methanogens. Increased numbers of methanogenic 
bacteria and rates of methanogenesis correlated 
with increased sediment temperature during 
seasonal change, with the greatest methanogenic 
activity observed for 18-m sediments throughout 
the sampling year. As compared with shallower 
sediments, 18-m was removed from oxygenation 
effects and contained higher amounts of ammonia, 
carbonate and methanogenic bacteria, and the 
population density of methanogens fluctuated less 
during seasonal change. It is thought that in any fu- 
ture comparative studies that aim to establish the 
rates of anaerobic carbon decomposition or to 
define in situ carbon precursors and mirobial in- 
teractions associated with methanogenesis must 
employ sediments nearly identical with respect to 
sample site and depth, to date of collection and 
processing, and to in vitro experimental conditions 
including anaeobiosis and length and temperature 
of incubation. (Harris-Wisconsin) 

W77-11422 


FACTORS INFLUENCING NATURAL WATER 
QUALITY AND CHANGES RESULTING FROM 
LAND-USE PRACTICES, 

New Mexico Univ., Albuquerque. Dept. of Biolo- 


gy. 

C. S. White. 

In: Water, Air, and Soil Pollution, Vol 6, No 1, 
August 1976, p 53-69. 4 fig, 2 tab, 21 ref. New 
Mexico Env. Institute. No 3110-301. 


Descriptors: *Land use, *Small watersheds, 
*Water quality, *Road construction, Sedimentary 
rocks, Basalts, Surface waters, Agricultural ru- 
noff, Grazing, New Mexico. 

Identifiers: *Mount Taylor(N Mex). 


The main factor which was found to determine the 
natural water quality of surface water and 
precipitation samples collection on the northern 
slopes of Mount Taylor in west-central New Mex- 
ico was contact with the different geologic forma- 
tions in the study area, a factor further influenced 
by land use practices in the area. Contact with the 
basaltic flows in the area resulted in water of good 
quality and low dissolved solids. Contact with the 
more-solute rich sedimentary formations and tuff 
material below the basaltic flows resulted in water 
of lesser quality because of the greater amount of 
dissolved and suspended solids. Of the various 
land use practices, construction of access roads 
for mining exploration in the steep sedimentary 
slopes beneath the mesa had the quatens effect on 
exposing the water to the sediments and tuffs. 
Cutting « of roads exposed deeper soil horizons of 
salt accumulation and the solute-rich sedimentary 
material. Runoff from the areas of intensive road 
construction in the sedimentary material contained 
up to 47 200 mg-l particulate solids and increased 
dissolved solids substantially. Mining exploration 
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and access road construction in basaltic areas, 
however, generally resulted in only a slight in- 
crease in dissolved and particulate solids. Local 

ing and irrigation for orchards had no signifi- 
cant effect on water quality. (Harris- Wisconsin) 
W77-11425 


INSECT FAUNA OF SOME VIRGINIA THER- 
MAL STREAMS, 

Virginia Polytechnic Inst. and State Univ., 
Blacksburg. Dept. of Entomology. 

W. H. Robinson, and E. C. Turner, Jr. 

Proceedings of the Entomological Society of 
Washington, Vol 77, No 3, September 1975, p 391- 
398, 1 tab, 18 ref. OWRT A-042 VA(2). 


Descriptors: Aquatic life, *Insects, *Thermal 
springs, Warm springs, Streams, Diptera, Dis- 
tribution, * Virginia, *Water temperature. 


The water temperature of the springs and streams 
flowing from the spring pools in this study was 34- 
35C. Insect orders represented were the Coleop- 
tera, Diptera, Hemiptera, and Odonata. In terms 
of numbers, the dominant family of the stream 
community was Chironomidae. Few, if any, of the 
animals associated with Warm Springs Pools could 
be considered as thermal fauna. For the most part, 
the are taxa with a widespread distribution and 
could be found in normal cold-water streams. 
(Chilton-ORNL) 

W77-11476 


UTILIZATION OF SEDIMENTARY AMMONIA 
BY POTAMOGETON NODOSUS AND SCIRPUS, 
B. S. Cole, and D. W. Toetz. 
Verhandlungen Internationale Vereinigung Lim- 
nologie, Vol 19, p 2765-2772, 1975. 3 fig, 5 tab, 15 
ref. OWRT A-023-OKLA(S5). 


Descriptors: *Root systems, *Ammonia, * Aquatic 
plants, *Translocation, Absorption, Bulrushes, 
*Bottom sediments, Nitrogen, Oklahoma. 
Identifiers: Potamogeton nodosus, Scirpus. 


In efforts to resolve limnological controversy as to 
the role of roots in the nutrition of hydrophytes, a 
laboratory demonstration attempted to show that 
the uptake to ammonia and acropetal translocation 
of nitrogen by Potamogeton nodosus and Scirpus 
occurs in nature. Another goal was to determine 
the rate of labeled nitrogen movement from the 
roots and rhizomes to the stems and leaves under 
controlled conditions. Enrichment with N15 oc- 
curred at all substrate concentrations for P. 
nodosus and during each incubation interval. Only 
three root-rhizome tissues were not enriched. 
Generally, enrichment was more frequent in all tis- 
sues of plants incubated for 5 or 10 days at higher 
concentrations. Stem or leaf tissues were enriched 
in at least one of the three replicated for each 
treatment, except those incubated for two days at 
the lowest substrate level. In most, but not all, in- 
stances where leaves were enriched, stems were 
also enriched. The specific uptake rate was un- 
determined as the response was not hyperbolic 
and the Michaelis-Menten expression could not 
describe the uptake kinetics. It was conclusively 
demonstrated that P. nodosus can take up am- 
monia through its roots and rhizomes and trans- 
locate the N15 label to stems and leaves but it may 
be handicapped in utilizing ammonia in the sedi- 
ments at in situ concentrations and sediment inor- 
ganic nitrogen may only be an auxiliary source. 
(Auen-Wisconsin) 

W77-11479 


ALGAL PRIMARY PRODUCTION IN THE 
ZONE OF SUBMERGED VEGETATION OF A 
EUTROPHIC LAKE, 

A. Kowalczewski. 

Verhandlungen Internationale Vereinigung Lim- 
nologie, Vol. 19, Part II, p 1305-1308, 1975. 3 fig, 1 


Descriptors: *Primary productivity, *Littoral, 
*Periphyton, *Algae, Submerged plants, Foreign 
ve *Eutrophication, Water pollution ef- 
ects. 

Identifiers: *Mikolajskie Lake(Poland). 


The periphyton primary production was measured 
on two groups of submerged vegetation, each dif- 
fering in structure and biomass per square meter, 
in the littoral zone of Mikolajskie Lake in northern 
Poland. The chlorophyll content of the periphyton 
averaged 80 microgram/100 sq cm of plant surface, 
representing 0.02% of dry mass. Gross primary 
production averaged 2.2 mg oxygen/100 sq cm of 
plant surface/24 hr, with maximal values in spring. 
Production was also observed under ice cover. 
Respiration, averaging 2.8 mg oxygen/100 sq 
cm/24 h, exceeded production during nine months 
of the year, indicating that this periphyton commu- 
nity is autotrophic for about three months per 
year. Photosynthetic activity averaged 42 mg ox- 
ygen/mg chl/24 h. Yearly gross periphyton produc- 
tion was estimated as 363 g oxygen/sq m. Plankton 
in this zone was characterized by its chlorophyll 
and phaeopigment contents, gross primary 
productionk respiration, and the P/R ratio. While 
plankton differed from periphyton mainly by 
lower chlorophyll content per sq m of the littoral 
and much higher photosynthetic activity, results 
were similar in annual gross primary production of 
the two communities. The periphyton contained a 
considerable fraction of calcium carbonate in its 
dry weight. The results showed that the plankton 
photosynthetic activity was about five times 
higher than that of the periphtyon. (Auen-Wiscon- 


sin) 
W77-11480 


NITROGEN FIXATION (ACETYLENE REDUC- 
TION) IN A SALT MARSH AMENDED WITH 
SEWAGE SLUDGE AND ORGANIC CARBON 
AND NITROGEN COMPOUNDS, 

Skidaway Inst. of Oceanography, Savannah, Ga. 
R. B. Hanson. 

Applied and Environmental Microbiology, Vol 33, 
No 4, p 846-852, April, 1977. 2 fig, 5 tab, 36 ref. 


Descriptors: *Nitrogen fixation, *Salt marshes, 
*Marsh plants, Metabolism, Nutrients, Organic 
carbon, Nitrogen compounds, Algae, Sludge 
disposal, Waste water treatment. 

Identifiers: Spartina alterniflora, Glucose, Am- 
monium nitrate. 


Results of a 12-month study on nitrogen fixation in 
a sewage sludge-amended Spartina alterniflora salt 
marsh were reported. Four 100-meter plots were 
used, two of these treated with sludge to the 
equivalent of 4 grams of nitrogen per square 
meter. The effects of nutrient amendment were 
also studied on similar plots, divided into 10 treat- 
ment areas. Half of these areas were clipped of S. 
alterniflora and enclosed in lawn edging to prevent 
lateral root movement. Clipped and unclipped 
plots were injected with glucose, ammonium 
nitrate, a combination of the two, rhodamine WD, 
and distilled water as a control. The acetylene 
reduction method was used to measure nitrogen 
fixation. No significant difference was found 
between the sludge-amended plots and the con- 
trols. Apparently sludge enhanced rhizosphere 
nitrogen fixation in the soil through stimulation of 
Spartina production. Other processes, however, 
such as denitrificaton, may be inhibited by sludge 
treatment. In the clipped and unclipped plots, 
nitrogen fixation was significantly lower in the 
clipped plots due to the lack of carbon input via 
the roots. Nitrogen fixation in the ammonium 
nitrate-enriched unclipped plot was increased, in- 
dicating that increased Spartina production from 
nitrogen addition out-weighed the inhibitory effect 
of inorganic nit on nitrogen fixation. Glucose 
addition inhibited 1 nitrogen fixation in the soil, per- 
haps due to its stimulation of microbial activity. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5C—Effects Of Pollution 


A PROCEDURE FOR THE ROUTINE BIOLOGI- 
CAL EVALUATION OF URBAN RUNOFF IN 
SMALL RIVERS, 

Massachusetts Univ., Waltham. Dept. of Environ- 
mental Sciences. 

For primary bibliographic entry see Field 5A. 
W77-11484 


5D. Waste Treatment Processes 


DYNAMIC MODELS AND COMPUTER SIMU- 
LATION OF WASTEWATER TREATMENT 
SYSTEMS, 

Clemson Univ., S.C. Dept. 
Systems Engineering. 

J. F. Andrews. 

In: Proceedings of the IFIP Working Conference 
on Computer Simulation of Water Resources 
Systems. G.C. Vansteenkiste (Ed.), Ghent, Belgi- 
um, July 30-Aug. 2, 1974. American Elsevier 
Publishing Company, Inc., New York, N.Y., p 
457-466, 1975. 5 fig, 10 ref. 


of Environmental 


Descriptors: *Waste water treatment, *Behavior, 
*Simulation analysis, *Activated sludge, 
*Anaerobic digestion, Computers, Control, 
Failures, Mathematical models, Systems analysis. 
Identifiers: Biological processes, Dynamic 
models. 


Dynamic models and computer simulations are 
tools of substantial value for describing the 
behavior of wastewater treatment systems. 
Specific examples of dynamic models and com- 
puter simulations are presented for two biological 
processes used in wastewater treatment. The 
anaerobic digestion process is potentially unstable 
and simulation is of value in exploring process sta- 
bility and control strategies for the prevention of 
process failure. Simulations of the step feed ac- 
tivated sludge process indicate that variation of 
the point(s) at which wastewater is added along the 
length of the aeration basin offers a valuable con- 
trol action when poorly settling sludge is encoun- 
tered. (See also W77-10806) (Beli-Cornell) 
W77-10814 


SIMULATION AIDED MODELING OF THE 
DYNAMIC BEHAVIOR FOR SOME ELEMENTS 
OF A SURFACE WATER TREATMENT PLANT, 
Philips Forschungslaboratorium G.m.b.H., Ham- 
burg (West Germany). 

For primary bibliographic entry see Field SF. 
W77-10815 


SIMULATION AND OPTIMISATION OF A 
BIOLOGICAL WATER TREATMENT PLANT, 
Eidgenoessische Technische Hochschule, Zurich 
(Switzerland); and Eidgenoessische Anstalt fuer 
Wasserversorgung, Abwasserreinigung und 
Gewaesserschutz, Zurich (Switzerland). 

P. E. Erni. 

In: Proceedings of the IFIP Working Conference 
on Computer Simulation of Water Resources 
Systems. G.C. Vansteenkiste (Ed.), Ghent, Belgi- 
um, July 30-Aug. 2, 1974. American Elsevier 
Publishing Company, Inc., New York, N.Y., p 
477-481, 1975. 8 ref. 


Descriptors: *Simulation analysis, *Optimization, 
*Water quality control, *Treatment facilities, 
*Sewage treatment, Activated sludge, Biological 
treatment, Control, Regulation, Measurement, Ef- 
ficiencies, Equations, Mathematical models, 
Operations research. 

Identifiers: Parameter identification. 


Several basic conditions for the adaptive control 
of an activated sludge unit have been established. 
A new mathematical model is described which is 
similar to that of Monod, but in constrast does not 
produce conflicting results when used for simula- 
tion with low yield coefficients. Laboratory ex- 
periments have been carried out to obtain data for 


the verification of the model and the identification 
of its parameters. Due to reciprocal dependency 
among the constants, only 3 of the 4 constants 
have been identified. For the optimization, only a 
closed loop regulation of the activated sludge unit 
could be considered, due to the expected fluctua- 
tions in the input variables. This work has shown 
that an adaptive control of a sewage treatment 
plant is possible and leads to an improvement of 
the efficiency of such a plant. However, before a 
practical realization is possible, the problem of the 
fast and automated determination of the biological 
variables must be solved. This can be obtained 
either through improvement of measuring equip- 
ment or through the estimation of biological varia- 
bles through other parameters which are more 
readily determined. Only then can one reasonably 
examine the economic feasibility of an adaptively 
controlled plant. (See also W77-10806) (Bell-Cor- 


nell) 
W77-10816 


OPTIMIZING A _ PRESSURIZED PIPE-LINE 
NETWORK USING A NEW METHOD. 

Dwars, Heederik and Verhiey Ltd., Amersfoort 
(Netherlands). 

J. Wiggers, and O. Groen. 

In: Proceedings of the IFIP Working Conference 
on Computer Simulation of Water Resources 
Systems. G.C. Vansteenkiste (Ed.), Ghent, Belgi- 
um, July 30-Aug. 2, 1974. American Elsevier 
Publishing Company, Inc., New York, N.Y., 1975. 
5 fig, 5 ref, append. 


Descriptors: *Water poiiution control, “Networks, 
*Sewers, *Economic efficiency, Optimization, 
Costs, Pumping, Pipelines, Waste water treat- 
ment, Integer p ing, Water storage, Equa- 
tions, Mathematical models, Systems analysis. 
Identifiers: *Sewer systems, *Holland, Cost 
minimization, Nonlinear programming. 


Centralized treatment of waste water has proved 
to be economically advantageous. Unfortunately, 
when the ultimate plans for waste water pollution 
control were drawn up in the Netherlands, no 
systems analysis was applied. So that funds made 
available to the Netherlands can be used to best 
advantage, there is still the possibility of using 
systems analysis to examine parts of the system to 
achieve optimal solutions. A method is presented 
for driving the least cost route for a pressure line 
network on the island of Walcheren in the Nether- 
lands. The system contains: the sewer system 
(collection of waste water); sewage pumping sta- 
tions and pressure lines (transport); sewage treat- 
ment plant; and the effluent pumping station and 
the pressure main (disposal). Each separate sewer 
system is regarded both as a source and as a sink. 
The economic value is discounted by means of the 
method of present value. Total costs are depen- 
dent only on the route chosen and the diameters. 
Search for the cheapest route can be carried out 
quickly and efficiently using an iterative process in 
which the total discharge is distributed over the 
total network step by step, a technique well known 
in traffic and transportation studies. The cheapest 
route to the central treatment plant is determined 
using a tree-builder algorit*m. Although the 
method uses more c“.wpute, runs than are 
required in other approaches, it produces the more 
optimal solution. (See also W77-10806) (Bell-Cor- 
nell) 

W77-10829 


OPTIMAL STORAGE CONTROL IN A COM- 
BINED SEWER SYSTEM 

Georgia Inst. of Tech., Atlanta. School of Civil 
Engineering. 

B. H. Bradford. 

Journal of the Water Resources Planning and 
Management Division, Vol 103, No WR1, p 1-15, 
May 1977. 8 fig, 3 tab, 7 ref. OWRT C- 
6174(5218)40(1). 


Descriptors: *Combined sewers, *Water pollution 
control, *Automation, *Detention reservoirs. 
*Linear programming, Optimization, Drainage, 
Computers, Control, Algorithms, Management, 
Constraints, Water storage, Waste 
water(Pollution), Methodology, Simulation analy- 
sis, Equations, Mathematical models, Systems 


analysis. 
Identifiers: *Multilevel control, Minimization, 
Real time operations. 


A control algorithm for automated operational 
management of detention storage in a combined 
sewer system is applied to a version of the 
proposed San Francisco Master Plan for Waste- 
water Management. The paper builds on a previ- 
ous publication which described general hierarchi- 
al strategies and presented the methodologies of 
decomposition and aggregation. Herein, these two 
methodologies are applied to solve the large-scale 
mathematical programming problem by a mul- 
tilevel series of smaller subproblems. The aggrega- 
tion method is presented and computational 
results from simulated real time operation of the 
proposed San Francisco system are given. The 
system is modeled with control objectives and 
physical system constraints expressed as a large- 
scale linear programming problem. The algorithm 
transforms the large-scale control problem into the 
series of smaller subproblems that are amenable to 
computer solution in real time. Results of several 
examples are presented which indicate that op- 
timal or nearly optimal solutions can be found in 
real time and that the resulting system per- 
formance is significantly better than that which 
could be achieved with unregulated detention 
storage. Control objectives are minimization of 
overflows and street flooding and maximization of 
the flow to the sewage treatment plant by utiliza- 
tion of the system detention storage. (Bell-Cornell) 
W77-10846 


REDUCING COKE PLANT EFFLUENT, 
Carnegie-Mellon Univ., Pittsburgh, Pa. Environ- 
mental Studies Inst. 

R. W. Dunlap, and F: C. McMichael. 
Environmental Science and Technology, Vol. 10, 
No. 7, July 1976, p 654-657, 1 tab, 5 fig, 6 ref. 


Descriptors: *Pollution abatement, *Water pollu- 


tion treatment, Environmental effects, 
*Environmental control, ‘*Industrial wastes, 
Analytical techniques, *Ammonia, *Phenols, 


*Waste water treatment. 
Identifiers: *Treatment technology, *Coke plant 
wastes, Mass balance, *Cyanide. 


A method is discussed for selecting treatment 
technologies for coke plant effluents, especially 
ammonia, cyanide, and phenols, so that land, air, 
and water impacts are minimized. The environ- 
mental impact of each wastewter stream is charac- 
terized by construction of an overall mass balance 
for emission to the air, water, and land. The mass 
balance is drawn around the principal parts of the 
plant, including the processes that generate elec- 
tricity and process steam for the treatment system. 
An inventory was compiled of al! principal pollu- 
tanis emitted for each control strategy. Emission 
estimates for each pollutant were made. An ag- 
gregate summation was made of the different 
residuals and their effects in order to select the 
best overall strategy. The reduction of emissions 
of ammonia, cyanide, and phenol to the water in- 
volves the generation and discharge of many other 
pollutants and treatment residuals to the air and 
land. To obtain a more unified perspective on the 
mass emissions, all of the emissions are converted 
to a dimensionless index that sums their individual 
effects. The index is used to assess the net im- 
provement or degradation of the environment fora 
chosen strategy relative to the no control case. 
(Nessa-NC) 

W77-10922 
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COST-EFFECTIVE COMPARISON OF LAND 
APPLICATION AND ADVANCED WASTE- 
WATER TREATMENT, 

Environmental Protection Agency, Washington, 
D.C. Office of Water Program Operations. 

C. E. Pound, R. W. Pikes and and R. G. Smith. 

Report EPA-430/9-75-016, November 1975. 
Technical Report. 25 p, 4 fig, 13 tab, 4 ref. 


Descriptors: *Waste water treatment, Aeration, 
*Sewage treatment, *Activated sludge, Costs, 
*Cost effectiveness, *Cost analysis, *Cost com- 
parisons, Irrigation, Water conveyance, Biological 
treatment, Sludge treatment, Waste disposal, Ter- 
tiary treatment. 

Identifiers: *Land application system(LAS), 
*Advanced wastewater treatment(AWT), Infiltra- 
tion-percolation. 


The sensitivity of land application system (LAS) 
costs to variations in major design factors are 
analyzed and compared with the costs for conven- 
tional advanced wastewater treatment (AWT). Im- 
portant costs factors are the relative importance of 
costs for preapplication treatment, conveyance, 
storage, application, and land. It is assumed that 
preapplication treatment would consists of biologi- 
cal oxidation using aerated lagoons. Land applica- 
tion systems are equally effective with wastewater 
which has been given primary or secondary treat- 
ment. Four cost curves were developed compar- 
ing, in various factor cost situations, 4 AWT 
systems, irrigation, infiltration-percolation, ac- 
tivated sludge and aerated lagoon. Some implica- 
tions were: LAS exhibit less economy of scale 
than do AWTs; under stated conditions the infil- 
tration-percolation system is the cheapest LAS; 
site condition variables are extremely important in 
LAS, with cost variation of 300% for an irrigation 
system; total costs of LAS is very sensitive to con- 
veyance distance at low flow capacity but 
becomes less sensitive as flow capacity increases; 
the lower the flow capacity of the LAS, the higher 
the cost of land that can be absorbed by LAS while 
remaining competitive with AWT; the federal 
government assumes more of the LAS cost than of 
the AWT costs--70% versus 35% respectively in a 
10-mgd irrigation system. (Gentry-NC) 

W77-10928 


TROUGH CREEK LIMESTONE BARRIER IN- 
STALLATION AND EVALUATION, 
= Engineering Associates, Inc., Huntingdon, 


For primary bibliographic entry see Field 5G. 
W77-10943 


PROCESS FOR THE TREATMENT OF ACIDIC 

SALTS. LIQUID CONTAINING DISSOLVED 
TS 

Tioxide Group Ltd., Villingham (England). 

(Assignee). 

W. Twist, and P. Spurgeon. 

US. Patent No. 4,006,080, 4 p, 4 ref; Official 

Gazette of the United States Patent Office, Vol 

955, No 1, p 207, February 1, 1977. 


Descriptors: *Patents, *Waste water treatment, 
*Industrial wastes, *Water pollution treatment, 
Water quality control, Separation techniques, 
Sulfates, Metals, Acidic water, Hydrogen ion con- 
centration. 

Identifiers: Steel industry, Sulfuric acid, Titanium 
dioxide industry. 


Impure aqueous sulphuric acid solutions contain- 
ing, particularly, iron sulphates where the iron 
content is substantially in the ferrous state, are 
produced in large quantities by the steel industry 
(as ‘pickling liquor’) and by the titanium dioxide 
industry in the operation of the so-called ‘sulfate’ 
process. It is desirable that such aqueous sulphuric 
acid solutions should be treated to reduce their 
acidity and to remove at least the greater part of 
the dissolved salts in the form of a solid which can 
be disposed of, for example as land fill and/or as a 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


Starting material or component for other 
processes. The process for the treatment com- 
prises the following steps: adjusting the pH value 
of the solution by the addition of a calcium com- 
pound to precipitate selectively calcium sulphate; 
separating the precipitated calcium sulphate and 
calcining it to form calcium sulphide and/or calci- 
um oxide; adjusting the pH of the mother liquor 
from the second step to a value in the range 7 to 9 
by the addition of a calcium-containing compound 
be: precipitate solid metal compounds; and then 
eparating and/or calcining the precipitated solids. 
(Sinha-OEIS) 
W77-11003 


METHOD FOR PREVENTING GELATION OF 
IN 


THERMOSETTING RESINS WASTE 
WATER, 
Sumitomo Durez Co. Ltd., Tokyo (Japan). 
(Assignee). 


N. Nakamura, and Y. Saeki. 

U.S. Patent No. 4,006,081, 4 p, 6 ref; Official 
Gazette of the United States Patent Office, Vol 
955, No 1, p 207, February 1, 1977. 


Descriptors: *Patents, *Waste water treatment, 
*Industrial wastes, *Water pollution treatment, 
*Water pollution sources, Water quality control, 
Resins, Adhesives, Gels. 


A method for preventing gelation in waste water 
which contain glues or varnishes of resorcinol 
resins or phenol modified resorcinal resins is dis- 
closed. Resorcinol resins have the advantage of 
curing at ambient or lower temperatures by adding 
formaldehyde donors. Therefore, they have a wide 
range of practical uses when used as adhesives or 
varnishes. However, this advantage which makes 
the cure proceed at ambient temperature when ap- 
plied as adhesives reacts adversely, on the other 
hand, to the wastes resulting from washing the 
mixers, spreaders and other tools and machines 
used, thereby transforming them into a watery, 
gelatinous, agar-agar state within a several day 
period. Waste water from washing the equipment 
used for mixing and applying those glues are deep 
reddish brown and show a high chemical oxygen 
demand and biochemical oxygen demand. There- 
fore, it is necessary to make such washing wastes 
harmless by chemical or chemical engineering 
treatments. The invention was discovered and ap- 
plied to practical use successfully by preventing 
the formation of an agar-agar state gel containing 
water by adding and mixing urea into washings as 
a treatment. (Sinha-OEIS) 

W77-11004 


LIQUID TREATING APPARATUS, 

O. Q. Matteson. 

U.S. Patent No. 4,006,085, 10 p, 6 fig, 11 ref; Offi- 
cial Gazette of the United States Patent Office, 
Vol 955, no 1, p 208, February 1, 1977 


Descriptors: *Patents, *Waste water treatment, 
*Sewage treatment, *Water pollution control, 
Water quality control, Aeration, Settling basins. 


In a liquid treating apparatus the inlet of a settling 
chamber communicates with the outlet of an aera- 
tion chamber. Retaining members in the aeration 
chamber which divide it into two or more compart- 
ments are of sufficient porosity to permit the 
liquid to flow through at the required rate while 
retaining materials of a selected configuration or 
size. A permeable restraining member in the set- 
tling chamber separates the inlet from the outlet 
and is of a mesh to permit liquid flow in a diffused 
manner. The restraining member extends above 
the high liquid level and terminates adjacent to the 
bottom of the settling chamber. An imperforate 
partition at the inlet end of the settling chamber 
carries a porous deflector which extends upward 
and inward to restrain downward movement of 
liquid passing over the upper end of the partition. 
Sludge return conduits and suction-skimmer con- 
duits transfer liquid and solids back from the set- 


tiling chamber to the aeration chamber. Splash 
plates extend forward of the discharge end of such 
conduits and cause effluent to be spread into a thin 
sheet onto the surface of the liquid in the aeration 
chamber (Sinha-OEIS) 

W77-11036 


PROCESS AND APPARATUS FOR RECOVER- 
ING CLEAN WATER FROM AQUEOUS 
WASTES, 

Hanover Research Corp., East Hanover, N.J. 
(Assignee). 

C. Greenfield, R. E. Casparian, and A. J. Bonanno. 
U.S. Patent No. 4,007,094, 8 p, 1 fig, 9 ref; Official 
Gazette of the United States Patent Office, Vol 
955, no 2, p 574, February 8, 1977. 


Descriptors: *Patents, *Waste water treatment, 
*Industrial wastes, *Water treatment, *Water pol- 
lution treatment, *Evaporation, Brackish water, 
Saline water, Separation techniques, Scaling, 
Equipment, Desalination. 


The apparatus and process of this invention com- 
prise a systematic arrangement of equipment and a 
series of steps for recovering clean water from 
aqueous wastes by evaporation while avoiding 
fouling and scaling as well as corrosion of 
evaporator tubes. The apparatus and process ob- 
viate antiscaling compounds and _ separate, 
switchable nests of evaporator tubes. In addition, 
the necessity for special alloys in.the evaporation 
equipment is avoided. The process consists of the 
following steps: (1) adding an oil to the aqueous 
wastes and forming a mixture of oil and wastes; (2) 
concentrating the mixture of oil and aqueous 
wastes by heat evaporation in the course of which 
the mixture comes in contact with the evaporating 
surface of the evaporator to yield water vapor and 
concentrated wastes containing oil; and (3) con- 
densing the water vapor. (Sinha-OEIS) 

W77-11011 


PROCESS FOR THE PURIFICATION OF 
WASTE WATERS WITH ACTIVATED CAR- 
BON, 

Bergbau-Forschung G.m.b.H., Essen (West Ger- 
many). (Assignee). 

G. Gappa, H. Juntgen, J. Klein, and J. 
Reichenberger. 

U.S. Patent No. 4,007,116, 7 p, 1 fig, 7 ref; Official 
Gazette of the United States Patent Office, Vol 
955, no 2, p 581, February 8, 1977. 


Descriptors: *Patents, *Waste water treatment, 
*Industrial wastes, *Organic wastes, *Water pu- 
rification, Water pollution treatment, *Activated 
carbon, Adsorption. 

Identifiers: Carbon regeneration. 


Waste water is purified by passing it upward 
through a bed of activated carbon particles con- 
fined in a column or adsorber while a portion of 
the spent carbon particles is continuously 
withdrawn from the bottom of the column. The 
carbon particles that are thus withdrawn are ther- 
mally reactivated and returned to the top of the 
column to replace the spent carbon particles that 
were withdrawn at the bottom of the column. In 
the processes of the invention, the fresh activated 
carbon particles are moved through an adsorber 
from its top to its bottom while the waste water is 
passed upward through it. The water thus flows 
countercurrently to the movement of the carbon. 
During this process, the contaminants, particularly 
the dissolved organic substances, are adsorbed 
from the water by the activated carbon. In making 
most efficient use of activated carbon, they should 
have adsorbed the maximum amount of contami- 
nants that they are capable of before being sub- 
jected to regeneration. This object is achieved ty 
oa and controlling the rate at which the 
spent carbon particles are withdrawn and z 
replaced by freshly regenerated carbon gerticles at 
the top of the column. (Sinha-OEIS) 

W77-11012 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


METHODS OF RECOVERING WOOL GREASE 
FROM SPENT WOOL SCOURING LIQUOR, 
New Zealand Inventions Development Authority, 
Welli n. (Assi ). 

D. K. Smith, and C. N. S. McLachlan. 

U.S. Patent No. 4,007,117, 6 p, 1 fig, 2 tab, 6 ref; 
Official Gazette of the United States Patent Of- 
fice, Vol 955, no 2, p 581, February 8, 1977. 


Descriptors: *Patents, *Waste water treatment, 
*Industrial wastes, *Water pollution control, 
Water goad sources, Separation techniques, 
Alcohols, Organic compounds. 

Identifiers: Wool scouring liquor, Wool grease. 


The removal of grease from wool scour liquor is 
advantageous because the grease is of commercial 
value, its removal increases the useful life of the 
scour liquor and grease removal reduces the pollu- 
tion load of effluent discharged from a scour plant 
and renders it more amenable to further treatment. 
The method comprises mixing scouring liquor ef- 
fluent with sufficient alcohol to produce a concen- 
tration in excess of saturation to leave a discrete 
alcohol phase, adding a selected flocculant to ef- 
fect a liquid/liquid separation of grease from the 
liquor and stripping the separated grease from the 
alcohol phase. (Sinha-OEIS) 

W77-11013 


OZONE OXIDATION OF WASTE WATER, 
Cubic Corp., San Diego, Calif. (Assignee). 

D. F. Ciambrone. 

U.S. Patent No. 4,007,118, 5 p, 3 fig, 14 ref; Offi- 
cial Gazette of the United States Patent Office, 
Vol 955, no 2, p 581-582, February 8, 1977. 


Descriptors: *Patents, *Waste water treatment, 
*Water purification, *Water pollution treatment, 
*Oxidation, *Ozone, Catalysts. 

Identifiers: Metal oxides. 


A powdered metal oxide such as manganese triox- 
ide, ferric, copper and nickel oxide is positioned in 
a tank. The tank receives a quantity of effluent 
that is to be rendered inert by ozone gas that is in- 
jected into the container. The oxide acts as a 
catalyst, in that the amount of ozone otherwise 
required to oxidize the fluid sufficiently to kill the 
bacteria and render the fluid inert is substantially 
reduced. The metal oxide may be utilized in the 
form of a powder contained in fabric bags, 
disposed on substrates in the tank, or dispersed 
within the fluid. (Sinha-OEIS) 

W77-11014 


REACTOR FOR PURIFICATION OF WATER 
BY FLUID FILTRATION, 
Agrotechnika, Narodyn 
(Czechoslovakia). (Assignee). 
For primary bibliographic entry see Field SF. 
W77-11016 


Podnik, Zvolen 


APPARATUS FOR DISPOSAL OF EFFLUENTS, 
W..G. Castell. 

U.S. Patent No. 4,008,155, 7 p, 5 fig, 7 ref; Official 
Gazette of the United States Patent Office, Vol 
955, No 3, p 935, February 15, 1977. 


Descriptors: *Patents, *Waste water treatment, 
*Sewage treatment, *Water pollution treatment, 
Biological treatment, Aerobic treatment, Floating, 
Equipment, Waste disposal. 


This invention relates to the disposal of effluents 
especially sewage, at sea, on a lake, or in esturial 
or other natural or artificial waters. It envisages 
primarily, treatment by aerobic processing. The 
apparatus is floatable in water and able to be 
moored or otherwise located while floating and 
comprises at least one enclosure of an area of the 
water which is exposed to atmosphere, in which 
degradable waste may be broken down, particu- 
larly by the activity of bacteria or other biological 
organisms. The invention includes means for any 


necessary physical or chemical treatment or any 
combination for preparation of the waste to render 
it suitable for treatment. Such preparatory treat- 
ment may include the removal or reduction in size 
of particulate matter, adjustment of the content of 
materials containing certain chemicals particularly 
nitrogen and phosphorus, and the removal after 
segregation or dispersal of oil, fat and grease. The 
apparatus consists of at least two pliable walls of 
circular cross-section and held concentric and 
suspended by buoyancy to as to occupy a certain 
draught but clear of the sea bed, means for supply- 
ing the sewage by pumping, means for treating 
sewage by aeration, and means for mooring the 
whole structure and its ancillary parts. (Sinha- 
OEIS) 

W77-11017 


DEWATERING MACHINE, 

Envirotech Corp., Menlo Park, Calif. (Assignee). 
S. S. Davis. 

U.S. Patent No. 4,008,158, 9 p, 7 fig, 8 ref; Official 
Gazette of the United States Patent Office, Vol 
955, p 36, February 15, 1977. 


Descriptors: *Patents, *Waste water treatment, 
*Sludge treatment, Filtration, DOORS: Pres- 
sure, Compaction. 

Identifiers: Filter cakes. 


The object of the invention is to provide an ap- 
paratus to dewater slurries and sludges in an 
economical and efficient manner such as are found 
in wastewater treatment operations. The dewater- 
ing machine comprises an integral and cooperative 
combination of a vacuum filter of the rotary drum 
type and an expression device of the diaphragm 
type. An intermittently-indexed endless filter 
medium belt carries a sheet of filter cake to the ex- 
pression device after the cake is formed on the 
vacuum filter. The belt indexing action is coor- 
dinated with pressurization of the expression 
device so that the filter drum is indexed only when 
the diaphragm is relaxed and the pressurization is 
effected only at such times as the drum is not 
being indexed. (Sinha-OEIS) 

W77-11019 


RECLAMATION OF IRRIGATION 
DRAINAGE WATER, 

California Univ., Los Angeles. 

J. W. McCutchan, V. Goel, D. B. Brice, and K. 
Yamamoto. 

Desalination, Vol. 19, 153-160, December 1976. 1 
fig, 1 tab, 4 ref. 


FIELD 


Descriptors: *Desalination processes, *Reverse 
osmosis, *Reclaimed water, *Drainage water, 
*Desalination apparatus, Irrigation water, Ion 
exchange, Water softening, Pre-treatment(Water), 
Dissolved solids, Calcium sulfate, Fouling, 
Semipermeable membranes, Desalination planis. 

Identifiers: Sodium he. 





. _ 


Tests were conducted for 18 months on three 
reverse osmosis plants with modular designs of the 
tubular, spiral wound, and hollow fine fiber type. 
The three pilot plants were operated on a continu- 
ous basis using feedwater from a subsurface tile 
drainage system (agricultural waste water) which 
was softened by an ion-exchange during the last 12 
months of the study. All three modular designs 
were effective in desalting the waste water return 
flow, with no time-related deterioration of the 
semipermeable membrane from chemical or 
biological activity. Successful desalination de- 
pended mainly on adequate feedwater pretreat- 
ment and maintenance of the modules. There were 
seasonal variations in the level of feedwater total 
dissolved solids and a high calcium sulfate con- 
tent, as well as bacterial organisms capable of at- 
tacking the membrane material or creating a build- 
up of material that ‘fouls’ the membrane surface. 
Fouling and scaling by the agricultural waste water 
limited pilot plant productivity; the different 
responses of each plant to cleaning procedures are 


described. Sodium hexametaphosphate used to in- 
hibit calcium sulfate precipitation also increased 
desalted water production. (Jahns-Arizona) 
W77-11113 


COLUMNS REPRESENTING MOUND-TYPE 
DISPOSAL SYSTEMS FOR SEPTIC TANK EF- 
FLUENT: I. NUTRIENT TRANSFORMATIONS 
AND BACTERIAL POPULATIONS, 

Vermont Univ., Burlington. 

F. R. Magdoff, D. R. Keeney, J. Bouma, and W. 
A. Ziebell. 

J Environ Qual. Vol 3 No 3. p 228-234, 1974. 


Descriptors: *Septic tanks, Effluents, Chemical 
oxygen demand, Bacteria, Carbon, ‘Coliforms, 


Columns, Denitrification, Disposal, Nitrogen, 
Nutrients, Phosphorus, Streptococci. 
Identifiers: Crusting, Mound, Oxygen, 


Pathogenic, Phosphate. 


C, N and P transformations and bacterial popuala- 
tions were studied in columns representing a 
mound disposal system. Total-N, total-P, and the 
chemicai oxygen demand (COD) of the influent 
(septic tank effluent) averaged 42, 21, and 257 
mg/1, respectively. The reduced-N forms present 
in the influent (NH4-N and organic-N) were ox- 
idized to NO3-N in the aerobic fill and about 32% 
of the total-N was lost by denitrification during 
water passage through the anaerobic silt loam at 
the bottom of the column. P (mainly dissolved 
orthophosphate) concentrations in column ef- 
fluents, increased gradually, stabilizing at about 
60% of the influent P concentration. P removal 
from the percolating water probably occurred by 
both sorpton and precipitation. The COD of 
column effluents was very low, indicating essen- 
tially complete C removal. After crusting 
developed and caused permanent ponding the fill 
became anaerobic, and the column effluent N was 
mainly NH4-N. P concentrations of the effluent 
increased gradually with time and reached a con- 
stant value of 2-6 ppm. The COD of the effluent 
from the totally anaerobic columns was higher 
than that from the uncrested columns. Perforating 
column walls to more closely simulate field condi- 
tions permitted aerobic conditions in the fill after 
crust development caused continous ponding. the 
C, N and P transformations in the perforated 
crusted columns were similar to those observed in 
the nonperforated uncrusted (i.e., aerobic) 
columns. Fecal indicator bacteria were not de- 
tected in any column effluent even though the 
counts of fecal streptococci and fecal coliform in 
the influent averaged (3.8 x 10 to the 4th power) 
and (1.7 x 10 to the Sth power)/100 ml, respective- 
ly. (See also W75-03220) Copyright 1974, Biologi- 
cal Abstracts, Inc. 

W77-11369 


SAMPLING THE UNSATURATED ZONE IN IR- 
RIGATED FIELD PLOTS, 

California Univ., Riverside. Dept. of Soil Science 
and Agricultural Enginee ring. 

For primary bibliographic entry see Field 2G. 
W77-11400 


PALMER LAKE SANITATION DISTRICT, 
COLORADO 


PALMER 
(ENVIRONMENTAL IMPACT STATEMENT). 
Environmental Protection Agency, Denver, Colo. 
Region VIII. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-255 163, 
Price codeS: A21 in paper copy, A01 in microfiche. 
Report EPA-C-080306. December 1974. 492 p. 


Descriptors: *Sewage treatment, *Colorado, 
*Sewage effluent, *Aerated lagoons, *Water 
quality control, Water pollution, Water pollution 
sources, Sewage, Sewage lagoons, Sewage 
disposal, Domestic wastes, Environmental ef- 


fects, Balance of nature, Ecology, Environmental 
control, Aquatic life, Oxidation lagoons, Water 
pollution control, Water quality, Land use. 
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Identifiers: *Environmental impact statement. 


The Environmental Protection Agency has sub- 
mitted a final Environmental Impact Statement for 
a waste water treatment facility of the aerated 
lagoon type to serve the Palmer Lake Sanitation 
District, the Monument Sanitation District, and 
the Woodmar Water Sanitation District. Neces- 
sitated by the failure of septic tank drain fields and 
cesspools in the area, the projected capacity of the 
facility is 0.84 mgd, or 7500 persons. The present 
population of the area is 2600 persons. Under the 
project, the effluent discharge into Monument 
Creek would not only be improved in quality but 
would meet current water quality standards. In ad- 
dition, the project woud make possible a greater 
density of urban development in the area while 
conforming to local land use plans and assuring 
adequate sewage treatment for an incresing popu- 
lation. About 15 acres would be committed for the 
life of the project. Projected adverse impacts in- 
clude disturbance of 10-20 acres of land as well as 
various human environment impacts, all of which 
are deemed insignificant. An improvement in 
receiving water quality is projected. Although 
various alternatives to the project were suggested, 
the proposed alternative represents a reconcilia- 
tion of water quality preservation, minimization of 
environmental impact, and cost effectiveness. 
(Brightman-Florida) 

W77-11452 


ANALYSIS OF THE IMPACT OF DELAYING 
COMPLIANCE WITH 1977 WATER QUALITY 
STANDARDS, 

Mathematica, ‘Inc., Philadelphia, Pa. Regional and 
Environmental Studies Group. 

For primary bibliographic entry see Field 5G. 
W77-11453 


CRITERIA FOR DEVELOPING POLLUTION 
ABATEMENT PROGRAMS FOR INACTIVE 
AND ABANDONED MINE SITES, 

For primary bibliographic entry see Field 5G. 
W77-11454 


LOUISIANA PACIFIC CORPORATION AND 
CROWN SIMPSON PULP COMPANY 

— FOR VARIANCES FROM BPCT- 
‘A). 

Environmental Protection Agency, Washington, 

D.C. 

For primary bibliographic entry see Field 5G. 

W77-11459 


NITROGEN FIXATION (ACETYLENE REDUC- 
TION) IN A SALT MARSH AMENDED WITH 
SEWAGE SLUDGE AND ORGANIC CARBON 
AND NITROGEN COMPOUNDS, 

Skidaway Inst. of Oceanography, Savannah, Ga. 
For primary bibliographic entry see Field SC. 
W77-11481 


EVALUATION OF RECOVERY METHODS TO 
DETECT COLIFORMS IN WATER, 

West Virginia Univ., Morgantown. Div. of Plant 
Sciences. 

For primary bibliographic entry see Field 5A. 
W77-11483 


CONCEPTUAL MODEL FOR ACTIVATED 
SLUDGE PROC 

Oklahoma State Univ., ‘Stillwater. Bioenvironmen- 
tal Engineering Labs. 

A. F. Gaudy, Jr., R. Srinivasaraghavan, and M. 
Saleh. 


Journal of the Environmental Engineering Divi- 
sion-ASCE, Vol. 103, No. EE1, p 71-86, February, 


1977. 8 fig, 2 tab, 2 a nd. OWRT A-035- 
OKLA(4). ppe 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Waste Treatment Processes—Group 5D 


Descriptors: Model studies, *Activated sludge, 
*Sludge treatment, *Mathematical models, Design 
criteria, Biological properties, Chemical proper- 
ties, Physical properties, Suspended solids, 
*Waste water treatment, Sanitary engineering. 


A conceptual model was developed for activated 
sludge processes, using the recycled sludge con- 
centrations and biomass concentration in the reac- 
tor as design and/or operational parameters. En- 
gineering parameters were related to biological 
constants. Selectable engineering parameters such 
as dilution rates, the mean hydraulic retention 
time, and the hydraulic sludge she pr ratio had an 
overriding effect, indicating good engineering con- 
trol over the biological process. The model can be 
confirmed by reconciliation with other design ap- 
proaches, such as the ‘food to organism ratio’. The 
model was found to be very useful in determining 
functional inadequacies in plant design and in aid- 
ing designers to create a facility which will deliver 
arliabe, , high quality effluent. (Collins-FIRL) 
1148. 


HYDROGEN PEROXIDE CONTROLS ODOR, 
CORROSION IN COLLECTION SYSTEMS, 
Corpus Christi Dept. of Public Utilities, Tex. 

D. G. Matthews. 

Water and Sewage Works, Vol. 124, No. 6, p 52- 
54, June, 1977. 1 ref. 


Descriptors: *Concrete pipes, *Corrosion control, 
Odor, *Hydrogen sulfide, *Anaerobic bacteria, 

, Chlorination, Oxidation, Equipment, 
Pe. <M structures, Sewers, Sewage treat- 
ment, Sewage effluents, Waste water treatment. 
Identifiers: Corpus Christi(TX). 


A review was presented of efforts to control 
concrete sewer corrosion in Corpus Christi, 
Texas Experiences were related concerning one 
line using pipe factory-coated with Polycor 
Enamel and carrying flows of nearly one-half its 
diameter. Corrosion was noted soon after comple- 
tion, and attributed to the reduction of inorganic 
sulfates and organic compounds to hydrogen sul- 
fide or the hydrosulfide ion by anaerobic bacteria. 
The hydrogen sulfide combined with oxygen to 
form water and sulfur. Thiobacillus bacteria con- 
verted the sulfur to sulfuric acid, which combined 
with calcium oxide in the concrete to form calcium 
sulfate. The resultant porosity of the structure al- 
lowed sulfuric acid penetration of the sewer pipe. 
Several correctives were considered. Replacement 
with smaller diameter clay pipe at steeper grades 
using lift stations was too costly and disruptive. 
Sliplining the pipe with a polyethylene liner and in- 
jecting air into the sewage for bacterial control 
were discussed. Chlorine could be added to end 
sulfide production or to oxidize hydrogen sulfide 
rapidly. High chlorine levels would be required to 
destroy bacterial colonies. Hydrogen peroxide, 
originally suggested for odor control, was chosen 
for testing. It was injected into the collection 
system well before the concrete component. Sul- 
fides were undetectable for three miles and then 
reached a concentration of 1 ppm. Concentrations 
reached 12 ppm at the end of the line. Feed rates 
were increased in summer to control higher sulfide 
concentrations. The city found that the best solu- 
tion would be hydrogen peroxide addition, unless 
polyethylene sliplining could be federally funded. 
(Collins-FIRL) 

W77-11487 


KEEP MAINTENANCE IN MIND WHEN DESIG- 
NING OR USING PUMPS. 

R. D. Bright. 

Water and Wastes Engineering, Vol. 14, No. 5, p 
62-65, May, 1977. 6 fig. 


Descriptors: *Pumps, *Maintenance, *Operations, 
*Performance, Sewers, Hydraulic . equipment, 
Design, Optimization, Equipment, Personnel, 
Waste water treatment. 


The proper choice and placement of pumps can 
reduce costs and increase dependability and 
economy of sewage handling systems. Several 
useful steps were recommended. Provision should 
be made for maintenance in the initial phases of 
system design. Pumping systems should be 
adapted to handle current volumes to maintain ef- 
ficiency. Pump suction conditions should be accu- 
rately determined. The equipment should be 
scheduled for maximum running time. Effective 
maintenance programs and personnel training 
should also be provided. (Collins-FIRL) 
W77-11488 


PROCEEDINGS OF WORKSHOP ON 
MICROORGANISMS IN URBAN STORM- 
WATER, 

Municipal Environmental Research Lab., Cincin- 
nati, Ohio. 

For primary bibliographic entry see Field 5A. 
W77-11489 


MICROORGANISMS IN URBAN STORM- 
WATER -- A U.S. ENVIRONMENTAL PROTEC- 
TION AGENCY PROGRAM OVERVIEW, 
Municipal Environmental Research Lab., Cincin- 
nati, Ohio. 

For primary bibliographic entry see Field SA. 
W77-11490 


THE ENHANCEMENT OF HIGH-RATE DISIN- 
FECTION BY THE ENTIAL ADDITION 
OF CHLORINE AND CHLORINE DIOXIDE, 
O’Brien and Gere Engineers, Inc., Syracuse, N. Y. 
E. C. Tifft, P. E. Moffa, S. L. Richardson, and R. 
Field. 

In: Report EPA-600/2-76-224, 1976. p 96-119, 5 fig, 
9 tab, 10 ref. 


Descriptors: *Disinfection, *Chlorination, 
*Viruses, *Bioindicators, Microorganisms, Water 
pollution sources, Sewers, Overflow, Treatment 
facilities, Chemical reactions, Waste water treat- 
ment. 


A two-part evaluation was made of the treatment 
of combined sewer overflows (CSO) by chlorine 
or chlorine dioxide for the reduction of microbial 
organisms. The massive volume of CSO in highly 
developed urban areas precludes treatment by 
conventional techniques. This would require long 
detention times and large facilities. Bench-scale 
tests were conducted to determine the disinfectant 
doses needed to reduce microbial counts to ac- 
ceptable levels. Full-scale plants tested those 
results for verification. It was found that point- 
source treatment by high-rate application of 25 
Fg of chlorine or 12 mg/liter of chlorine diox- 
ide reduced indicator organisms and viruses to 
pad acceptable for discharge to recreational 
waters. A sequential (15 to 30 second intervals) ad- 
dition of 8 mg/liter of chlorine and 2 mg/liter of 
chlorine dioxide produced lower counts after two 
mminutes contact time than corresponding single- 
stage disinfection. This was attributed to an in- 
teraction of the disinfectants. It was suggested that 
chlorine dioxide was regenerated by a reaction of 
chlorine with the chlorite produced by the decom- 
position of chlorine dioxide. (See also W77-11489) 
(Collins-FIRL) 
W77-11491 


EXPERIENCES WITH RECOVERY OF 
VIRUSES FROM STORM WATER, 

Syracuse Univ., N. Y. Dept. of Biology. 

J. E. Smith. 

In: Report EPA-600/2-76-244, 1976. p 88-95, 1 fig, 
5 tab. 


Descriptors: *Viruses, *Storm water, *Separation 
techniques, *Equipment, Hydrogen ion concentra- 
tion, Pollutant identification, Analytical 
techniques, Sewage treatment, Overflow, Adsorp- 
tion, Runoff, Waste water treatment. 

Identifiers: Syracuse(NY), 


Baltimore(MD). 





Field S—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


The Aquella virus concentrator was used to detect 
live animal viruses in real or simulated combined 
storm overflows. Storm waters from Syracuse, 
New York, and Baltimore, Maryland, were stu- 
died. Viruses were preferentially adsorbed to Cox 
epoxy fiberglass filters by two methods. Picor- 
naviruses were able to withstand a combination of 
low (3.5) pH for adsorption and high (11.5) pH for 
elution. This eliminated adenoviruses and 
reoviruses which were adsorbed at pH 4.5 and 
eluted at pH 9.0. Picornaviruses, adsorbed under 
these conditions, could be eliminated by the addi- 
tion of antisera. About 60+% of storm water iso- 
lates were poliviruses. These were suppressed 
since they quickly overgrow most other viruses. 
Many single-strand RNA viruses were suppressed 
by benzimidazoles, but DNA adenoviruses or dou- 
ul-eunadl RNA reoviruses were hardly affected. 
Several cell types were compared for plating effi- 
ciency. BGM cells would be the most likely cell 
line for most water-borne viruses of human origin. 
Pig kidney PK15 cells did not prove to be a broad 
adenovirus indicator line and were inferior to 
HEK cells. Operating experience with the virus 
concentrator indicated a likely efficiency of 30% 
for viral recovery from large volumes of storm 
overflow. This was especially true when a com- 
bination of heavy silt and high organic content was 
present. Enteroviruses survived experimental 
holding conditions very well. Data on 
adenoviruses and reoviruses was incomplete. 
Poliovirus was the most prevalent, but other 
viruses were detected in all raw sewage and 
chlorinated effluent samples. The detection 
frequency was similar in overflow samples from 
both cities. (See also W77-11489) (Collins-FIRL) 
W77-11492 


PRIMARY TREATMENT. 

In: 1977 Public Works Manual and Catalog File, 
Billings, C. H., Conner, S. H., and Kircher, J. R., 
editors, p D16-D24, 1977. 1 fig. 


Descriptors: *Treatment facilities, *Separation 
techniques, Screens, Settling basins, Flocculation, 
Flotation, Sludge treatment, Automatic controls, 
Scum, Suspended solids, Waste disposal, Equip- 
ment, Fiitration, Design criteria, Waste water 
treatment, Incineration. 

Identifiers: Sludge thickening, Grit. 


Primary treatment was defined in terms of 
methods which remove coarse and high specific 
gravity solids from waste water. These processes 
include screening, comminution, grit collection, 
clarification, settling, and scum removal. Various 
process aids are described, including flocculation, 
flotation, and sludge thickening. Screen types 
described were coarse and fine screens, drum 
screens, and rotating screens. Screenings disposal 
would be by incineration, burial, digestion with 
sludge, or shredding for return to the sewage. 
Comminution and its placement in the treatment 
cycle were briefly reviewed. Grit collection can be 
accomplished by channel collectors or washing 
collectors. Design and operational data were 
presented for settling tanks, scum removal, flota- 
tion, flocculation, and sludge thickening. Pre- 
designed factory assembled treatment units and 
components were mentioned with sources for their 
purchase. (Collins-FIRL) 

W77-11493 


SECONDARY TREATMENT. 
In: 1977 Public Works Manual and Catalog File, 
Billings, C. H., Conner, S. H., and Kircher, J. R., 
editors, p D24-D32, 1977. 1 fig. 


Descriptors: *Treatment facilities, *Biological 
treatment, *Chemical treatment, Oxidation, Filtra- 
tion, Biochemical oxygen demand, Suspended 
solids, Hydrogen ion concentration, Microorgan- 
isms, Aerobic conditions, Anaerobic conditions, 
Activated sludge, Aeration, Oxidation lagoons, 
Trickling filters, Design, Waste water treatment. 


Secondary treatment was originally defined as 
methods involving microbial growth and its 
metabolic use of organics in waste water for pur- 
poses of solids removal. PL 92-500 effluent stan- 
dards which were required under this heading 
were BOD and suspended solids of 30 mg/liter or 
less, and a pH between 6.0 and 9.0. This may be 
maintained by use of aerobic or anaerobic condi- 
tions. Settling basins and clarifiers usually operate 
under aerobic conditions, whereas solids are 
primarily digested under anaerobic conditions. Ac- 
tivated sludge processes, stabilization ponds, or 
trickling filters were the bsic methods for the 
biological stabilization of waste water. Process 
and equipment criteria were presented for the ac- 
tivated sludge process. Equipment was described 
for diffused and mechanical aeration. Variations 
of the process which were described included ac- 
tivated aeration, mixing-aeration, contact sta- 
bilization, extended aeration, and the complete 
mixing activated sludge process. Design criteria 
were presented for oxidation ponds, especially for 
pond liners, and associated pipework. Construc- 
tion, design, and maintenance of trickling filters 
were discussed. (Collins-FIRL) 
W77-11494 


ADVANCED TREATMENT. 

In: 1977 Public Works Manual and Catalog File, 
Billings, C. H., Conner, S. H., and Kircher, J. R., 
editors, p D32-D38, 1977.2 fig. 


Descriptors: *Tertiary treatment, *Treatment 
facilities, ‘*Chemical treatment, Phosphorus, 
Nitrogen, Biochemical oxygen demand, 


Suspended solids, Separation techniques, Ion 
exchange, Filtration, Anaerobic conditions, Ad- 
sorption, Activated carbon, Ammonia, Ultimate 
disposal, Nutrients, Coagulation, Organic matter, 
Disinfection, Waste water treatment. 


The term ‘tertiary treatment’ was used to describe 
any treatment which follows conventional secon- 
dary treatment to produce an effluent of a substan- 
tially improved quality. Processes involved in this 
phase are multi-media filters or microstrainers, 
carbon filters or columns for nitrogen and organic 
adsorption, ion exchange, or combinations of 
these. Solids removal by filtration and the use of 
activated carbon to remove nutrients were 
described with process design criteria. Coagulant 
aids, such as aluminum sulfate, sodium aluminate, 
lime, ferric chloride, ferric sulfate, and ferrous 
sulfate were described in their various applica- 
tions. A_ physical-chemical treatment was 
presented which involved pretreatment, clarifica- 
tion, filtration, adsorption, and disinfection. The 
reuse of treated waste water was described for 
land applications such as overland flow, rapid in- 
filtration/percolation, and crop irrigation. (Collins- 
FIRL) 


W77-11495 


SLUDGE DIGESTION AND DISPOSAL. 
For primary bibliographic entry see Field SE. 
W77-11496 


DISINFECTION AND ODOR CONTROL. 

In: 1977 Public Works Manual and Catalog File, 
Billings, C. H., Conner, S. H., and Kircher, J. R., 
editors, p D49-D52, 1977. 


Descriptors: *Disinfection, *Odor, *Chlorination, 
*Ozone, Chemical treatment, Oxidation, Equip- 
ment, Costs, Irradiation, Cleaning, Operations, 
Water purification, Corrosion control, Waste 
water treatment. 


Disinfection and odor control of waste water were 
discussed. The major choices for disinfection in- 
clude chlorination and ozonation. These methods 
can control septicity and odor as well. However, 
odor can also be controlled by the use of hydrogen 
peroxide or other oxidizing agents to react with 
odor-causing substances or to act as masking 





agents. Procedures and equipment for chlorine and 
ozone application were included. Ultra-violet 
radiation has recently become a more widespread 
method of disinfection. Systems were presented 
for odor combustion and adsorption, as well as for 
ozone deodorization. (Collins-FIRL) 

W77-11497 


OPERATION CONTROL. 

In: 1977 Public Works Manual and Catalog File, 
Billings, C. H., Conner, S. H., and Kircher, J. R., 
editors, p D52-D57, 1977. 


Descriptors: *Operations, *Measurement, 
*Instrumentation, Testing, Laboratory testing, 
Laboratories, Equipment, Flow, Gases, Sludge, 
Temperature, Analysis, Biochemical oxygen de- 
mand, Chemical oxygen demand, Safety, Microor- 
ganisms, Automation, Treatment facilities, Waste 
water treatment. 


Various aspects of operations control in waste 
water treatment facilities were reviewed. Expert 
design notwithstanding, a treatment plant’s func- 
tioning greatly depends upon control of the many 
inputs to the treatment system, of its equipment, 
and of process parameters. Advanced instrumen- 
tation and analytical procedures contribute to the 
efficient operation of any plant. Equipment was 
described for measuring flow, gas, temperature, 
rain, and sludge. Quality control can be imple- 
mented through the measurement and analysis of 
process parameters which include suspended 
solids, settleability, biochemical oxygen demand, 
total organic carbon, pH, dissolved oxygen, and 
bacteriological activity. Various pieces of labora- 
tory equipment for testing and analysis were 
presented for chemical, physical, and biochemical 
parameters. Safety instrumentation for the detec- 
tion of combustible or poisonous gases were 
described, as were control systems for collection 
systems. (Coltins-FIRL) 

W77-11498 


SEWER MAINTENANCE AND REHABILITA- 
TION. 

In: 1977 Public Works Manual and Catalog File, 
Billings, C. H., Conner, S. H., and Kircher, J. R., 
editors, p DS7-D62, 1977. 1 fig. 


Descriptors: *Sewers, *Maintenance, 
*Rehabilitation, Evaluation, Hydraulic structures, 
Conveyance structures, Monitoring, Infiltration, 
Inflow, Cleaning, Chemical treatment, Equip- 
ment, Repairs, Safety, Conduits. 


Tests for evaluating sewer systems were 
presented. These were needed to maintain sign 
performance levels of treatment plants. Public 
Law 92-500 provided for 75% of construction 
costs of interceptors and treatment plants if the 
applicant could demonstrate that related sewer 
systems were not subject to excessive infiltra- 
tion/inflow. The evaluation procedures consist of 
an infiltration/inflow analysis and a_ physical 
evaluation survey. These must be conducted be- 
fore rehabilitation can proceed. The first analysis 
includes area topography, soil conditions and 
hydrology; wet and dry weather patterns and 100- 
year flood crest; projected population and indus- 
trial growth and growth patterns; industrial ef- 
fluent characteristics; environmental aesthetic ef- 
fects of treatment facilities; mapping of collector 
lines and manhole inspection to determine infiltra- 
tion; treatment costs of extraneous water; com- 
parison of metered water sales and returned 
volume for treatment; health hazards of bypass 
pumping into recreational waters; and a smoke 
and/or dye test to locate hidden infiltration 
sources. The second test includes evaluation of 
soil cavitation; potential exfiltration/infiltration 
areas; visual grade variance; maintenance of way 
and system; coalification of “damage from surface 
forces; and soil characteristics. The effect of 
groundwater conditions should also be examined. 
Various mechanical and chemical means for clear- 
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ing obstructions from sewers were described, as 
well as methods for rehabilitation, such as chemi- 
cal grouting and sewer relining. Maintenance and 
safety measures and equipment were suggested. 
(Collins-FIRL) 

W77-11499 


COLLECTION SYSTEMS. 

In: 1977 Public Works Manual and Catalog File, 
Billings, C. H., Conner, 8. H., and Kircher, J. R., 
editors, Public Works Journal Corporation, 
Ridgewood, N. J., 1977, p D2-8, 1977. 


Descriptors: *Sewers, *Design criteria, *Physical 
properties, *Chemical properties, Construction, 
Maintenance, Clay pipes, Concrete pipes, Metal 
pipes, Plastic pipes, Joints(Connections), Linings, 
Manholes, Construction materials, Conduits. 
Identifiers: Asbestos-cement pipes. 


The collection system is the most expensive por- 
tion of a sewage system; therefore, its design and 
construction are important in order to avoid future 
problems with maintenance and treatment plant 
operation. Pipe materials, such as clay, iron, 
concrete, and asbestos-cement were presented 
with various specifications for each. These in- 
cluded strength, fittings, installation, and testing 
procedures. Linings, coatings, and other methods 
for prevention of corrosion and proper operation 
were presented. Linings for concrete sewers in- 
cluded polyvinyl chloride and vitrified clay. Joint- 
ing materials were briefly discussed, as were vari- 
ous manhole designs and materials. Septic tanks 
and cesspools were discussed for use in small 
systems where sewers were not installed. The use 
of flow regulators in sewers was also considered. 
(Collins-FIRL) 

W77-11500 


5E. Ultimate Disposal Of Wastes 


INJECTION OF ACIDIC INDUSTRIAL WASTE 
INTO THE FLORIDAN AQUIFER NEAR BELLE 
GLADE, FLORIDA: UPWARD MIGRATION 
AND GEOCHEMICAL INTERACTIONS 1973-75, 
Geological Survey, Tallahassee, Fla. Water 
Resources Div. 

For primary bibliographic entry see Field 5B. 
W77-10870 


SEA-LEVEL MONITORING OF THE IN- 
CINERATION OF ORGANIC CHLORIDE 
WASTE BY M/T VULCANUS IN THE 
NORTHERN GULF OF MEXICO SHELL 
WASTE BURN NO. 2. 

Tereco Corp., College Station, Tex. 

For primary bibliographic entry see Field 5G. 
W77-10885 


WATER QUALITY DATA DURING  SEP- 
TEMBER 10-13, 1974 AT WARD COVE AND 
TONGASS NARROWS, ALASKA. 

Environmental Protection Agency, Anchorage, 
Alaska. Alaska Operations Office; Environmental 
Protection Agency, Seattle, Wash. Region X.; and 
Environmental Protection Agency, Seattle, Wash. 
Analysis Div. 

For primary bibliographic entry see Field 5C. 
W77-10890 


HYDROGEOLOGIC CONSIDERATIONS IN 
LIQUID WASTE DISPOSAL, 

Wisconsin Univ., Madison. Dept. of Geology and 
Geophysics. 

S. M. Born, and D. A. Stephenson. 

Journal of Soil and Water Conservation, Vol. 24, 
No. 2, March-April 1969. 4 p, 2 fig, 7 ref. 


Descriptors: Hydrogeology, Groundwater geolo- 
fy *Groundwater, ‘Infiltration, Hydrologic 
udget, *Infiltration rates, *Permeability, 
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*Porosity, *Irrigation water, Soil texture, Soil 
saturation, *Soil water movement, *Waste water 
disposal, *Liquid wastes, Groundwater recharge, 
*Groundwater discharge, "Storage capacity. 
Identifiers: “Groundwater mounds. 


The geologic conditions controlling infiltration, 
flow and storage of municipal and industrial liquid 
wastes, when disposed of through irrigation, are 
reviewed. The irrigation disposal of liquid wastes 
aims to achieve secondary benefits while guarding 
against possible pollution of groundwater supplies. 
For efficient management of an irrigation system 
the ground water flow patterns must be identified, 
a pattern determined by topography and soil-rock 
conditions. Infiltration capacity is controlled by: 
disposition of discharge and recharge points in the 
flow system; the nature of pore space, depth to im- 
permeable zones, and texture of ground surfaces; 
degree of soil saturation; velocity of water within 
the saturated zone. Calculating the velocity of ef- 
fluent movement allows prediction of the time 
required for decay of groundwater mounds built 
up during irrigation. Zones of increased weather- 
ing, solution and high permeability are often local- 
ized along geologic fractures. (Gentry-NC) 
W77-10926 


EFFECT OF SEDIMENT ORGANIC MATTER 
ON MIGRATION OF VARIOUS CHEMICAL 
CONSTITUENTS DURING DISPOSAL OF 
DREDGED MATERIAL, 

Cold Regions Research and Engineering Lab., 
Hanover, N. H. 

For primary bibliographic entry see Field SB. 
W77-10937 


DREDGED MATERIAL AS A NATURAL 
RESOURCE, 

Army Engineer Waterways Experiment Station, 
Vicksburg, Miss. Environmental Effects Lab. 

M. R. Walsh. 

Journal of the Waterway, Port, Coastal and Ocean 
Division, American Society of Civil Engineers, 
Vol 103, No WW3, Proceedings Paper 13148, p 
309-319, August 1977. 4 fig, 1 tab, 6 ref, 1 append. 


Descriptors: *Dredging, *Land use, *Natural 
resources, Recreation facilities, Projects, Recla- 
mation, Recreation, Water management(Applied), 
Spoil banks, Waste disposal, Environmental ef- 
fects, Environment. 

Identifiers: *Dredged material, *Dredges, En- 
vironmental impact statement. 


The Corps of Engineers conducted research on 
use of dredged material as a manageable natural 
resource. Historically, dredged material produced 
as a result of dredging operations to maintain the 
Nation’s navigable waterways had been con- 
sidered strictly a waste product. The concern 
about the environmental effects of the disposal of 
dredged material and the need to use all resources 
efficiently changed the perspective towards 
dredged material so that it is viewed as a poten- 
tially productive natural resource. To foster the 
new philosophy, the Productive Uses Project was 
included as an integral part of the Dredged Materi- 
al Research Program that was conducted at the 
Army Engineer Waterways Experiment Station, 
Vicksburg, Mississippi. The objectives of the pro- 
ject were to identify and to assess concepts for the 
productive use of dredged material or disposal 
sites, or both, and to develop workable systems 
applicable to dredging projects both within and 
outside of the Corps. (Roberts-ISWS) 

W77-10962 


MIGRATION OF LANDFILL LEACHATE 
THROUGH GLACIAL TILLS, 

Illinois State Geological Survey, Urbana. 

For primary bibliographic entry see Field SB. 
W77-10968 


INITIAL DILUTION WITH DEEPWATER DIF- 
Caldwell E 

\dwe! 2ngineers, 
(Australia). 
For primary bibliographic entry see Field 5B. 
W77-10974 


Connell Melbourne 


APPARATUS FOR DISPOSAL OF EFFLUENTS, 
For primary bibliographic entry see Field 5D. 
W77-11017 


ANALYSIS OF BRINE DISPOSAL IN THE GULF 
OF MEXICO. (3) CAPLINE SECTOR, 

National Oceanic and Atmospheric Administra- 
tion, Washington, D.C. Center for Experiment 
Design and Data Analysis. 

C. A. Burroughs (Ed.). 

NOAA Environmental Data Service Report to 
Federal Energy Administration Strategic Petrole- 
um Reserve Program Salt Dome Storage, May 
1977. 200 p, 54 fig, 18 tab, 107 ref, 4 append. 


Descriptors: *Brine disposal, *Gulf of Mexico, 
*Environmental effects, *Water quality, *Baseline 
studies, Water resources, *Louisiana, 
*Meteorological data, Ecology. 

Identifiers: *QOuter Continental Shelf, 
*Oceanographic data, Environmental conditions, 
Resources management. 


In implementing the Strategic Petroleum Reserve 
(SRP) Program, the Federal Energy Administra- 
tion (FEA) proposes to use storage caverns 
leached out of salt domes in the Capline Sector at 
Weeks Island and Chacahoula along the Louisiana 
Coast. Discharge into the Gulf of Mexico is an al- 
ternative under consideration for disposal of the 
saturated brine to be produced as additional 
caverns are solution-mined. This report examines 
the potential environmental impact of this brine 
disposal aiternative. Included is an extensive sum- 
mary of physiographic, meteological, and oceano- 
graphic conditions in the Capline Sector; a com- 
prehensive review of ecological conditions in the 
area; analysis of the Guetta of salt brine to be 
discharged at several locations offshore, under 
different environmental conditions and for 
selected diffuser designs; general criteria for a 
brine diffuser for each of the two sites under con- 
sideration; and the potential impact of brine due to 
osmotic stress. (NOAA) 

W77-11049 


HYDRAULIC AND THERMAL PROPERTIES 
OF A SANDY SOIL AS INFLUENCED BY IN- 
CORPORATION OF SEWAGE SLUDGE, 
Minnesota University, St. Paul; and Agricultural 
Research Service, St. Paul 

For primary bibliographic entry see Field 5B. 
W77-11236 


COLUMNS REPRESENTING MOUND-TYPE 
DISPOSAL SYSTEMS FOR SEPTIC TANK EF- 
FLUENT: 0. NUTRIENT TRANSFORMATIONS 
AND BACTERIAL POPULATIONS, 

Vermont Univ., Burlington. 

For primary bibliographic entry see Field SD. 
W77-11369 


OCEAN DUMPING--PART 3 (OVERSIGHT OF 
THE MARINE PROTECTION, RESEARCH AND 
SANCTUARIES ACT OF 1972, AND IN- 
VESTIGATING THE WASTE DISPOSAL IN 
THE NEW YORK AREA), 

For primary bibliographic entry see Field 6E. 
W77-11451 


OCEAN DUMPING, 

Health Effects Research Lab., Cincinnati, Ohio. 
Water Quality Div. 

For primary bibliographic entry see Field 5G. 
W77-11469 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5E—Ultimate Disposal Of Wastes 


SLUDGE DIGESTION AND DISPOSAL. 

In: 1977 Public Works Manual and Catalog File, 
Billings, C. H., Conner, S. H., and Kircher, J. R., 
editors, p D38-D49, 1977. 3 fig. 


Descriptors: *Sludge digestion, *Sludge disposal, 
Anaerobic digestion, Aerobic treatment, 
Pathogens, Biological treatment, Gases, Heat 
treatment, Filtration, Instrumentation, Chemical 
treatment, Dewatering, Drying, Fertilizers, Equip- 
ment, Incineration, Oxidation, Design. 

Identifiers: Sludge conditioning, Composts, Wet- 
air oxidation. 


Various processes for the digestion and disposal of 
sludge was presented. Though anaerobic digestion 
is the traditional means of organic matter stabiliza- 
tion, the required long detention times have 
produced certain nuisances, such as a liquid frac- 
tion which is difficult to handle. Aerobic digestion 
is most feasible at small plants, but both processes 
produce the problem of solids disposal. Means of 
combating these treatment problems include 
thickening, conditioning, stabilization, dewater- 
ing, heat drying, reduction, and final disposal by 
ocean dumping, subsurface injection, cropland ap- 
plications, landfilling, and power generation. 
Pyrolysis may be a disposal solution for urban cen- 
ters. Aspects of anaerobic digestion covered were 
tank design and capacity, biological action, sludge 
handling, gas collection, supernatant disposal, and 
mixing and scum breaking. The process of aerobic 
digestion and utilization and storage of resultant 
gases was described. A method of chemical sta- 
bilization was reviewed, and dewatering by air 
drying and vacuum filtration was assessed. Com- 
posting, sludge shredding, flash or spray drying, 

and rotary drying were presented. Disposal by in- 
cineration through wet-air oxidation and the use of 
fluidized beds were also discussed. (Collins-FIRL) 
W77-11496 


5F. Water Treatment and 
Quality Alteration 


SIMULATION AIDED MODELING OF THE 
DYNAMIC BEHAVIOR FOR SOME ELEMENTS 
OF A SURFACE WATER TREATMENT PLANT, 
Philips Forschungslaboratorium G.m.b.H., Ham- 
burg (West Germany). 

M. Klinck. 

In: Proceedings of the IFIP Working Conference 
on Computer Simulation of Water Resources 
Systems. G.C. Vansteenkiste (Ed.), Ghent, Belgi- 
um, July 30-Aug. 2, 1974. American Elsevier 
Publishing Company, Inc., New York, N.Y., p 
467-475, 1975. 8 fig, 5 ref. 


Descriptors: *Simulation analysis, *Water treat- 
ment, *Treatment facilities, *Control, *Behavior, 
Surface waters, Physics, Hybrid computers, 
Reservoirs, Storage, Flow, Ionization, Projects, 
Mathematical models, Systems analysis. 
Identifiers: Sandfilters, Ionizer station, Simulation 
language. 


For the instrumentation and control of a complex 
water treatment plant, in a first step, information 
concerning the dynamic behavior of the incor- 
porated elements is obtained using simulation and 
a hybrid computer. The models of the elements-- 
rapid sandfilters, storage reservoirs, and pumping 
stations-are derived with the corresponding 
physics as a background. To these element 
models, the appropriate controller models are 
added, and the results of the investigations on the 
dynamic behavior are reported. Finally, the 
behavior of the complete system is demonstrated 
for level control and flow control concepts. Con- 
sidered is the appropriate simulation language for 
the task at hand. (See also W77-10806) (Bell-Cor- 


nell) 
W77-10815 


SIMULATION AND por el OF A 
BIOLOGICAL WATER TREATMENT P| 
Eidgenoessische Technische pe ge Zurich 
(Switzerland); and Eidgenoessische Anstalt fuer 
Wasserversorgung, Abwasserreinigung und 
Gewaesserschutz, Zurich (Switzerland). 

For primary bibliographic entry see Field 5D. 
W77-10816 


SAFE DRINKING WATER ACT OF 1974--HIS- 
TORY AND CRITIQUE, 

For primary bibliographic entry see Field 5G. 
W77-10923 


WATER FILTER DEVICE, 

Gelman Instrument Co., Ann Arbor, Mich. 

C. Gelman, and A. Vadnay. 

U.S. Patent No. 4,001,120, 6 p, 6 fig, 6 ref; Official 
Gazette of the United States Patent Office, Vol 
954, No 1, p 297, January 4, 1977. 


Descriptors: *Patents, *Water quality control, 
*Water purification, ‘Filtration, Separation 
techniques, Filters, Domestic water, Water quali- 
ty, Water treatment. 


A water filtering device for attachment to a faucet 
comprises a generally tubular passage With an inlet 
for water from the faucet at its upper end and an 
outlet for water at the lower end. An annular water 
filtering chamber surrounds the passage. A valve 
causes water to flow from the passage into and 
through the filtering chamber and then back into 
the passage and out of the water outlet. A filter is 
provided for the filter chamber which provides 
highly pure water while at the same time providing 
extended useful filter life. (Sinha~OEIS) 
W77-10993 


PROCESS AND APPARATUS FOR RECOVER- 
ING CLEAN WATER FROM AQUEOUS 
WASTES, 

Hanover Research Corp., East Hanover, N.J. 
(Assignee). 

For primary bibliographic entry see Field SD. 
W77-11011 


OZONE OXIDATION OF WASTE WATER, 
Cubic Corp., San Diego, Calif. (Assignee). 
For primary bibliographic entry see Field SD. 
W77-11014 


REACTOR FOR PURIFICATION OF WATER 
BY FLUID FILTRATION, 
Agrotechnika, Narodyn  Podnik, 
(Czechoslovakia). (Assignee). 

S. Mackrle, V. Mackrle, and O. Dracka. 
U.S. Patent No. 4,008,153, 5 p, 1 fig, 7 ref; Official 
Gazette of the United States Patent Office, Vol 
955, No 3, p 934, February 15, 1977. 


Zvolen 


Descriptors: *Patents, *Water purification, 
*Water treatment, *Water quality control, Filtra- 
tion, Flow, Flocculation, Equipment, Waste water 
treatment. 

Identifiers: Homogenation. 


A reactor for purification of water by fluid filtra- 
tion is designed for chemical purification of water 
with homogenization of the created floccular 
suspension and with separation of this suspension 
by fluid filtration. The reactor comprises a tank 
with a vertical axis, in which homogenizing, 
separating and thickening spaces are formed by in- 
serted walls. The homogenizing space is situated at 
the bottom of the tank and has the shape of an up- 
turned diffusor. The water flows upwards and in 
the homogenizing space passes over at the top 
through a passage for the treated medium into a 
separating space. The separating space has the 
shape of a diffusor and is situated above the 
homogenizing space. The thicke space is 
defined fool by oaks of both the commer Em and 


separating diffusors and the wall of the reactor 
tank and is connected with the upper part of the 
separating space by a passage for the treated medi- 
um. (Sinha- S OEIS) 

W77-11016 


PROCESS FOR SCALE INHIBITION, 

Nalco Chemical Co., Oak Brook, Ill. (Assignee). 

J. D. Watson, and J. R. Stanford. 

U.S. Patent No. 4,008,164, 4 p, 9 ref; Official 
Gazette of the United States Patent Office, Vol. 
955, no 3, p 938, February 15, 1977. 


Descriptors: *Patents, *Water treatment, *Water 
purification, *Scaling, Calcium, Descaling, Inhibi- 
tors, Industrial water, Cooling water. 


Copolymers of acrylic acid and methyl acrylate 
are prepared which are stable against precipitation 
in waters containing calcium even at a pH of 10 
and at elevated temperatures and are especially 
useful in inhibiting the deposition of calcium from 
waters containing calcium, in underground forma- 
tions, in cooling waters and other processes where 
it is desirable to prevent calcium deposits on metal 
surfaces or other surfaces in contact with water 
containing calcium. (Sinha~-OEIS) 

W77-11021 


SOLAR PONDS AS HEAT SOURCE FOR LOW- 
TEMPERATURE MULTI-EFFECT DISTILLA- 
TION PLANTS, 

Hebrew Univ., Scientific Research Foundation, 
Jerusalem (Israel). 

For primary bibliographic entry see Field 3A. 
W77-11119 


5G. Water Quality Control 


A WASTE CONTROL PROGRAM FOR A 

RIVER WITH HIGHLY VARIABLE CONCEN- 

TRATION OF CONSERVATIVE SUBSTANCE 

gon Research Inst., Brno (Czechoslovakia). 
V. Hrazdil. 


In: Proceedings of the IFIP Working Conference 
on Computer Simulation of Water Resources 
Systems. G.C. Vansteenkiste (Ed.), Ghent, Belgi- 
um, July 30-Aug. 2, 1974. American Elsevier 
Publishing Company, Inc., New York, N.Y., p 
453-456, 1975. 2 fig, 4 ref. 


Descriptors: *Rivers, *Water pollution control, 
*Str , Computer models, Equations, Digital 
computers, Networks, Measurement, Mine water, 
Discharge(Water), Sulfates, Optimization, System 
analysis. 

Identifiers: Conservative pollutants, Newton- 
Raphson technique, DSCT method. 





Water quality in streams seems to be highly af- 
fected by wastewater discharges. Herein, the 
problem of mathematical modeling of variable 
stream pollution by conservative pollutants (non- 
decaying substances) is solved. A partial dif- 
ferential equation describing water quality 
changes in time and space in a stream represents a 
parabolic type with one space variable. Using the 
DSCT method known for hybrid computer pro- 
gramming, the partial differential equation was 
adapted to an equation system. The problem was 
solved on a digital computer with the aid of a sub- 
routine based on a Runge-Kutta formula. A practi- 
cal example involves a variable sulphate-concen- 
tration caused by highly mineralized mine water 
discharges. The mathematical model of conserva- 
tive pollutants based on the optimization of 
parameters enabled one to perform a measurement 
analysis of the water quality in streams. Calcula- 
tion of the longitudinal dispersion coefficient was 
described, and the solution was based on the New- 
ton-Raphson iterative technique. (See also W77- 
bg Sn (Bell-Comell) 
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DESCRIPTION OF AN INTENDED PROJECT 
ON WATER QUALITY ESTIMATION 

moessische Technische Hochschule, Zurich 
(Switzerland); and Eidgenoessische Anstalt fuer 
Wasserversorgung, Abwasserreinigung und 
Gewaesserschutz, Zurich (Switzerland). 
For primary bibliographic entry see Field 5B. 
W77-10817 


SYSTEMS ANALYSIS, (LITERATURE 
REVIEW), 

Cornell Univ., Ithaca, N.Y. Dept. of Environmen- 
tal Engineering. 


For primary bibliographic entry see Field 6A. 
W77-10832 


CONTROL OF WATER QUALITY IN POL- 
LUTED STREAMS, 
Alberta Univ., Edmonton. Dept. of Electrical En- 


ginee: 

V. os and K. Ramar. 

International Journal of Systems Science, Vol. 8, 
No. 5, p 575-585, May 1977. 8 fig, 11 ref. 


Descriptors: *Water quality control, *Streams, 
*Dissolved oxygen, Aeration, Simulation analysis, 
Biochemical oxygen demand, Computer models, 
Design, Upstream, Equations, Mathematical 
models, Systems analysis. 

Identifiers: *Pole assignment technique, Eigen- 
value sensitivity functions, Effluent discharge. 


A technique familiar to control system engineers, 
namely pole assignment, is used to design a con- 
troller for maintaining the concentration of dis- 
solved oxygen in a polluted stream at a desired 
level. Artificial in-stream aeration and volumetric 
flow rate of effluent discharge are used as the con- 
trols. Since the model parameter values are af- 
fected by the controls, and since all the states are 
not available for feedback, the pole-assignment 
technique described herein uses output feedback 
and minimizes the sensitivity of the poles to 
parameter variations. Computer simulation results 
are included. The scheme presented is shown to 
yield significantly better results compared to two 
other schemes--constant two-control scheme, and 
the scheme using a variable effluent discharge rate 
as the only control. (Bell-Cornell) 
W77-10834 


OPTIMAL ALLOCATION OF ARTIFICIAL IN- 
STREAM AERATION, 

Consiglio Nazionale delle Ricerche, Milan (Italy). 
Centro di Teoria dei Sistemi. 

S. Rinaldi, and R. Soncini-Sessa. 

Research Report RR-77-7, International Institute 
for Applied Systems Analysis, Laxenburg, Aus- 
tria, April 1977. 18 p, 6 fig, 11 ref. 


Descriptors: *Water quality control, *Aeration, 
*River basins, *Dissolved oxygen, *Standards, 
*Economic efficiency, Optimization, Dynamic 
programming, rithms, Low flow, Food 
chains, Constraints, Economies of scale, Tributa- 
Ties, Equations, Mathematical models, Systems 
analysis. 

Identifiers: Cost minimization, Differential equa- 
tions. 


Presented are some simple properties of the 
problem of optimal allocation and design of a 
system of mechanical surface aerators able to at- 
tain a given dissolved oxygen (DO) standard dur- 
ing periods of low flow and high temperature. 
These properties are shown to be valid for an ex- 
tremely wide class of river quality models includ- 
ing all currently used pate 8 ag It is demonstrated 
how these properties can be usefully employed to 
simplify the allocation problem by breaking it 
down into a set of simpler problems and to im- 
prove the efficiency of an already proposed solu- 
tion algorithm based on dynamic programming. 
The optimal control problem is one of determining 
the number of units to be used, their location, and 
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their power, which is a function of the DO incre- 
ment, in such a way that the DO standard is not 
violated at any point in a given river stretch and 
that the total aeration cost is minimized. Once the 
steady state design conditions are fixed, a river 
quality model can be selected to describe the 
system. Finally, a method is suggested for dealing 
with the allocation problem for a whole basin com- 
posed of a main stream and its tributaries; the new 
aspect here is the existence of confluence points 
where two streams come together and form a 
larger one. In formulating the optimal control in- 
stream aeration problem described by differential 
equations, two properties are proved for a con- 
stant flow rate: (1) all aerators must be located 
where the DO level is equal to the standard; and 
(2) one need not account for the whole river, but 
rather suitable segments of it. (Bell-Cornell) 
W77-10835 


ENVIRONMENTAL MODELING AND DECI- 
SION MAKING: THE UNITED STATES EX- 
PERIENCE. 
Butler Univ., 
Research Inst. 
For primary bibliographic entry see Field 6A. 
W77-10839 


Indianapolis, Ind. Holcomb 


INDEX OF LAKE BASIN LAND USE FOR LAND 
USE PLANNING PURPOSES, 

Vermont Agricultural Experiment Station. 

F. O. Sargent, and F. J. Zayac. 

Water Resources Bulletin, Vol 13, No 2, p 365- 
372, April 1977. 4 tab, 16 ref. OWRT A-019-VT(2) 
and C-5342(4240)(3). 


Descriptors: *Water resources, *Planning, *Water 
quality, *Land use, *Lake basins, *Lake shores, 
Measurement, Watersheds(Basins), Eutrophica- 
tion, Pollutants, Sewage disposal, Nutrients. 
Identifiers: *Land classification, Rating, Lake vul- 
nerability, Public use areas, Road location, Lot 
size, Forested land. 


In order to plan for land use in a lake basin to 
maintain or improve lake water quality, municipal 
planners need a method of evaluating lakeshore 
and watershed land use that is technically sound, 
objective, reasonably quick, and cheap ep coh to 
be incorporated into their time and dollar ts. 
Such a Rgoo is presented herein. It consists of 
measuring and rating four lakeshore land use 
characteristics (type of sewage disposal system, 
lot size, road proximity, and intensity of public use 
areas), and three upland watershed land use 
characteristics (intensity of development, forest 
cover, and agriculture and open space). These 
seven characteristics are measured, rated, and 
then combined to provide a two-digit index 
number. This number, when compared with the in- 
dexes of the other lakes in the region and in- 
terpreted with assistance from officials of the 
State Health and Water Resources Department, 
indicates on a relative basis the degree to which 
various land uses are contributing to accelerated, 
cultural eutrophication. Interpretation of the index 
suggests land use controls necessary to improve 
lake water. It supplements, and should be used 
with, an index of lake vulnerability to accelerated 
eutrophication and a comparative measure of 
present water quality. (Bell-Cornell) 
0852 


REDESIGN, FABRICATION AND TEST OF A 
1000-GPM HIGH SEAS OIL RECOVERY 
SYSTEM AND DESIGN ONLY OF A 500-GPM 
HIGH SEAS OIL RECOVERY SYSTEM, 

Ocean Systems, Inc., Reston, Va. 

T. N. Blockwick, and R. J. Smith. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as AD-A023 
534, Price codes: AO4 in paper copy, A0l in 
microfiche. Coast Guard Final Report No. CG-D- 
182-75, June 1975. 108 p, 4 fig, 5 tab, 5 append. 
DOT-CG-226-A. , ” 
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*Oil spills, 


Descriptors: Water quality control, 
*Oil pollution, 


*Water pollution control, 
Skimming, Equipment, Weirs. 
Identifiers: *Outer Continental Shelf, *Oil 
recovery systems. 


The redesign, fabrication and test of a 1000-GPM 
high seas oil recovery system is reported. The 
design of a 500-GPM oil recovery system is also 
discussed. The system was built primarily from the 
components of the 2000-GPM system. Modifica- 
tion, improvements and some redesign were incor- 
porated in this unit based on previous basin and at- 
sea tests. Changes were made primarily in the 
weir/basin and included the elimination of the 
trailing hoses. Limited oil collection tests in an in- 
land tow tank and at-sea tests in the ocean were 
conducted using the 1000-GPM system. The oil 
recovery system consists of a weir/basin recovery 
unit, a pumping and power system, a control 
system, and handling and packaging components. 
The weir/basin recovery unit contains primary and 
seconary weirs for oil collection. Both weirs are 
supported by discrete foam flotation elements 
which allow the unit to be highly surface-conform- 
ing. (Sinha-OEIS) 

W77-10879 


EVALUATION OF A PASSIVE MICROWAVE 
TECHNIQUE FOR THE MEASUREMENT OF 
OIL FILM THICKNESS IN A TEST TANK EN- 
VIRONMENT. 

Naval Research Lab., Washington, D.C. Ad- 
vanced Space Sensing Applications Branch. 

For osleuy 6 bibliographic entry see Field SA. 
W77-10880 


MARINE ENVIRONMENTAL PROTECTION 
PROGRAM: AN ANALYSIS OF MISSION PER- 
FORMANCE. 

Coast Guard, Washington, D.C. Marine Environ- 
mental Protection Div. 

Available from the National Technical Informa- 
tional Service, Springfield, VA 22161 as AD-A025 
325, Price codes: Al2 in paper copy, AOl in 
microfiche. Report No CG-WEP-1/76, August 
1975. 269 p, 16 fig, 28 tab, 12 ref, 6 append. 


Descriptors: *Water pollution control, *Oil spills, 
*Oil pollution, *Monitoring, *Performance, 
Resources development, Statistics. 

Identifiers: *Outer Continental Shelf, Resources 
management. 


USCG oil pollution statistics and analyzed and ef- 
fectiveness measures and performance standards 
for the USCG Marine Environmental Protection 
program are established. The study is divided into 
four major sections. In the Introduction the com- 
plexity and background of the problem is ad- 
dressed. Section I, Oil Pollution in the United 
States, provides a complete statistical description 
of the oil pollution problem the standards are 
designed to solve. The information presented is 
extracted from the U.S. Coast Guard Pollution In- 
cident Reporting System (PIRS), the most com- 
prehensive oil pollution data base in the world. 
The fact that the activities prescribed by the stan- 
dards are aimed at significant sources and causes 
of pollution can be inferred from these statistics. 
The analysis of the standards and proposed revi- 
sions are contained in Section III. Section IV, 
Resource Determination and Methodology, shows 
how the standards are used to determine resource 
requirements and how the results of the analysis of 
Section III can be utilized in a sophisticated 
resource allocation model. (Sinha-OEIS) 
W77-10882 


AN ANALYSIS OF COASTAL ZONE MANAGE- 
MENT PROGRAM PROPOSALS TO DETER- 
MINE THEIR EFFECT ON THE UNITED 
STATES AIR FORCE, 

Air Force Inst. of Tech., Wright-Patterson A.F.B., 
Ohio. School of Systems and Logistics. 

E. R. Beachem, and J. D. Davenport. 





Group 5G—Water Quality Control 


Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as AD-A030 
245, Price codes: AOS in paper copy, A0O1 in 
microfiche. Master’s Thesis No SLSR-33-76A, 
June 1976. 79 p, 18 ref. 
Descriptors: “Coasts, *Management, *Water 
quality control, Water resources, *Resources 
development, Delaware, Maryland, South 
Carolina, Virginia, Washington, Florida, Califor- 


nia. 
Identifiers: *Outer Continental Shelf, *Coastal 
zone management, Resources management. 


The objective of this study was to analyze the in- 
dividual states’ Coastal Zone Management Pro- 
gram proposals and from these analyses develop 
guidelines to be used by any USAF coastal zone 
base’s Civil Engineer (CE) in analyzing that state’s 
coastal zone management program. These 
guidelines would also enable that base’s CE to 
convey the USAF’s requirements to the state 
agency responsible for the coastal zone program 
during the program’s earliest conceptual planning 
stage. The purpose of the guidelines is to insure 
that the USAF national defense mission is not im- 
paired by that program and to minimize any ad- 
verse effect on the mission support functions. The 
coastal zone management program proposals were 
analyzed to determine their general scope and ob- 
jectives. Primary areas analyzed were 
(information permitting): (1) the limitations placed 
on natural resources, including water, fuel 
sources, and vegetation, (2) additional pollution 
control required over existing pollution control 
legislation, including water, air, sewage treatment, 
and noise, (3) restriction on land use, water use, 
and master planning, (4) coordination required 
between USAF and state agencies prior to any 
development activity, and (5) identification of the 
coastal zone boundaries. (Sinha-OEIS) 

W77-10883 


SEA-LEVEL MONITORING OF THE IN- 
CINERATION OF ORGANIC CHLORIDE 
WASTE BY M/T VULCANUS IN’ THE 
NORTHERN GULF OF MEXICO SHELL 
WASTE BURN NO. 2. 

Tereco Corp., College Station, Tex. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-253 365, 
Price codes: A04 in paper copy, A01 in microfiche. 
Report to The Environmental Protection Agency, 
January 10, 1975. 62 p, 9 fig, 9 tab, 2 append. EPA 
Contract 68-01-2829. 


Descriptors: *Waste disposal, *Organic wastes, 
*Water pollution control, *Water quality control, 
Waste treatment, *Monitoring, Gulf of Mexico, 
Burning, Incineration. 

Identifiers: *Outer Continental Shelf, Ocean 
dumping, Vinyl chloride. 


The burning of the organic chloride wastes derived 
from the Shell Deer Park Complex by M/T VUL- 
CANUS caused no detectable changes in the 
waters of the Gulf of Mexico that would be harm- 
ful to the marine biota. This conclusion is based 
upon the facts that no signficant differences were 
found between the pH and chlorinity values of the 
test and associated control runs, even though the 
tests were sufficiently discriminatory as to (a) 
delineate differences in sampling techniques 
(selective vs. random sampling) and (b) to detect 
differences in day and night CO2 content of the 
waters. Although it is suggested that the technique 
for determination of possible long-range effects 
can be improved in future monitoring programs, it 
is concluded that incineration at sea is the most ef- 
fective method now available for the relatively 
harmless disposal of organic chloride and related 
yu 


Field S—WATER QUALITY MANAGEMENT AND PROTECTION 


OIL SPILL AND OIL POLLUTION REPORTS, 

FEBRUARY 1975 - APRIL 1975, 

California Univ., Santa Barbara. Marine Science 
Inst 

F. A. DeWitt, Jr., and P. Melvin. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-243 724, 
Price codes: All in paper copy, A01 in microfiche. 
Environmental Protection Agency, Office of 
Research and Development, Quarterly Report No. 
EPA-670-2-75-059, June 1975. 246 p. R-803063. 


Descriptors: ‘*Oil pollution, ‘*Oil spills, 
*Bibliographies, *Patents, *Water pollution ef- 
fects, *Baseline studies, Environmental effects, 
*Biodegradation, Microbial degradation. 
Identifiers: Environmental impact. 


The purpose of the ‘Oil Spill and Oil Pollution Re- 
ports’ series is to present a concise, comprehen- 
sive information source on oil pollution events, 
current research and oil pollution related publica- 
tions. This is the third quarterly edition. Included 
are bibliographic citations and summaries of arti- 
cles from the scientific and technical literature, the 
status and results of Current Research Project en- 
tries, additional Current Research Projects and oil 
pollution related patents. (Sinha-OEI x 

W77-10891 


INTRODUCTION: RATIONALE, OBJECTIVES 
AND LOGISTICS, 

Alaska Univ., College. Inst. of Marine Science. 
For primary bibliographic entry see Field 2L. 
W77-10894 


SEASONAL VARIATION IN THE NUTRIENT 
CHEMISTRY AND CONSERVATIVE CON- 
STITUENTS IN COASTAL ALASKAN BEAU- 
FORT SEA WATERS, 

Alaska Univ., College. Inst. of Marine Science. 
For primary bibliographic entry see Field 2L. 
W77-10899 


A SUMMARY OF OBSERVATIONS OF BIRDS 
AT OLIKTOK POINT AND NOTES ON BIRDS 
OBSERVED ALONG THE COLVILLE RIVER-- 
SUMMER 1971, 

Alaska Univ., College. Inst. of Marine Science. 
For primary bibliographic entry see Field 2L. 
W77-10903 


COASTAL ZONE POLLUTION IN INDONESIA 
WITH EMPHASIS ON OIL. A RECONNAIS- 
SANCE SURVEY. 

Lembaga Minyak Dan Gas Bumi, Djakarta 
(ndonesia). 

For primary bibliographic entry see Field 5B. 
W77-10907 


METHODOLOGY TO EVALUATE ALTERNA- 
TIVE COASTAL ZONE MANAGEMENT POLI- 
CIES: APPLICATION IN THE TEXAS 
COASTAL ZONE. SPEC. REPT. Hl: A 
METHODOLOGY FOR INVESTIGATING 
FRESH WATER INFLOW REQUIREMENTS OF 
A TEXAS ESTUARY, VOLUME II-APPEN- 
DICES, 

Texas Univ. at Austin. Center for Research in 
Water Resources. 

For primary bibliographic entry see Field 2L. 
W77-10908 


SOIL, WATER, AIR SCIENCES RESEARCH. 
Agricultural Research Service, Washington, D.C. 
For primary bibliographic entry see Field 9D. 
W77-10917 


SAFE DRINKING WATER ACT OF 1974-HIS- 
TORY AND CRITIQUE, 
T. J. Douglas. 


Environmental Affairs, Vol. 5, p 501-543, Summer 
1976. 


Descriptors: *Potable water, *Legal aspects, 
*Environmental sanitation, *Water purification, 
Public health, Domestic water, Water quality stan- 
dards, Regulation, Water pollution, Human dis- 
eases, Water pollution effects, Financing, 
Research and development, Water law, Legisla- 


tion. 

Identifiers: *Safe Drinking Water Act of 1974, 
*Drinking water standards, Enforcement, Con- 
tamination standards, Implementation. 


This article examines the problems which pro- 
vided the incentive for increased Federal involve- 
ment in public water systems, culminating in the 
enactment of the Safe i Water Act 
(SDWA). The article also examines the role of the 
Federal government as the assuror of safe drinking 
water. The incidence of waterborne disease which 
led to the establishment of the Public Health Ser- 
vice and to the promulgation of drinking water 
standards are discussed, as are the limitations of 
the drinking water standards. The re-emergence of 
concern over drinking water quality in the 1960’s is 
examined. The Congressional deliberations which 
preceded passage of the SDWA revolved around 
three programs, including Federal research and 
drinking water standards, enforcement of con- 
tamination standards, and Federal financial 
assistance. The arguments for and against each 
program are considered. The major provisions of 
the SDWA are enumerated. The limitations of the 
Act as it has been implemented by EPA are 
analyzed. Provisions of the Act considered crucial 
to achievement of its objectives include develop- 
ment and subsequent revision of the primary regu- 
lations, public notification of systems failing to 
comply with the primary standards, and EPA 
oversight of state water supervision programs 
where the state has primary enforcement responsi- 
bilities. (Nessa-NC) 
W77-10923 


NATIONAL ENVIRONMENTAL POLICY: 
COORDINATION OR CONFUSION, 

North Texas State Univ., Denton. 

For primary bibliographic entry see Field 6E. 
W77-10927 


IMPACT ON TEXAS WATER QUALITY AND 
RESOURCES OF ALTERNATE STRATEGIES 
FOR PRODUCTION, DISTRIBUTION, AND 
UTILIZATION OF ENERGY IN TEXAS IN THE 
PERIOD 1974-2000, 

Texas Univ. at Austin. 

For primary bibliographic entry see Field SC. 
W77-10930 


THE INTERRELATIONSHIP OF MATERIAL 
TOXICITY STREAM PROPERTIES AND QUAN- 
TITY OF SPILLED MATERIAL IN ASSESSING 
THE RISK OF HAZARDOUS MATERIAL 


SPILLS, 

Texas A and M Univ., College Station. Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field SB. 
W77-10938 


STRIP MINING (CITATIONS FROM THE NTIS 
DATA BASE). 

National Technical Information Service, Spring- 
field, Va. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as NTIS/PS- 
76/0810, Price codes: A99 in paper copy, A99 in 
microfiche. Report NTIS/PS-76/0810, October 
1976. 206 p, 206 ref. A.S. Hundemann, editor. 


Descriptors: *Abstracts, *Strip mines, *Strip mine 
wastes, *Mining, Environment, Environmental 


control, Land reclamation, Land management, 
Mining engineering, *Legal aspects, *Economics, 
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Safety, Remote — *Strip mine lakes, 
*Bibliographies, Water pollution. 


Abstracts primarily pertaining to environmenial 
impacts, land reclamation, and satellite remote 
sensing of mines are presented. A few abstracts 
deal with mining equipment, legal factors, 
economics, and safety aspects of strip mining. 
(This updated bibliograhy contains 206 abstracts, 
60 of which are new entries to the previous edi- 
tion.) Search period covered 1964 to September 
1976. (Katz) 

W77-10939 


INVESTIGATION OF SELECTED POTENTIAL 
ENVIRONMENTAL CONTAMINANTS: MER- 
CAPTOBENZOTHIAZOLES, 

Syracuse Research Corp. N.Y. 

For primary bibliographic entry see Field 5C. 
W77-10940 


NITRATES IN a ee FROM IRRIGATED 
LANDS - ANNUAL REPORT 

California Univ., Riverside. Dept. of Soil Science 
and Agricultural | Engineering. 

For primary bibliographic entry see Field 5B. 
W77-10941 


TROUGH CREEK LIMESTONE BARRIER IN- 
STALLATION AND EVALUATION, 
hae Engineering Associates, Inc., Huntingdon, 


ry C. Yocum. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-253 766, 
Price codes: A06 in paper copy, A01 in microfiche. 
Environmental Protection Agency, Environmental 
Protection Technology Series, Report EPA 600/2- 
76-114, May, 1976. 92 p, 13 tab, 29 fig, 3 ref. 


Descriptors: *Acid mine waters, Acidic water, 
*Acidity, *Pennsylvania, Water pollution effects, 
Iron, *Limestone, *Mine acids, *Mine wastes, 
Mine drainage, Neutralization, Hydrogen ion con- 
centration, Stream improvement, Streamflow, 
*Water pollution treatment. 

Identifiers: *Acid mine drainage, *Limestone bar- 
riers, *Crushed limestone, Low-iron acidic 
streams. 


Six prototype crushed limestone barrier installa- 
tions were constructed in Trough Creek in South 
Central Pennsylvania to demonstrate the neutraliz- 
ing ability of this type structure in low-iron acidic 
streams. The project included a stream gaging and 
sampling program to evaluate the effectiveness of 
limestone barrier performance under actual stream 
conditions, and to assess the adequacy of design 
relationships developed from laboratory research. 
Limestone barrier performance was excellent dur- 
ing periods of low streamflow, in terms of reduc- 
ing acidity and raising the pH of the water, but 
their effectiveness was marginal at design or 
average streamflow, and they were ineffective 
when high runoffs were experienced. Limestone 
barrier performance deteriorates after the struc- 
tures are initially constructed and placed in opera- 
tion, because progressive accumulations of sedi- 
ment clog interstices between the stones, which 
lessens the hydraulic conductivity of the barriers, 
and surfaces of the stones become coated with silt, 
which causes a reduction in reactivity of the re- 
agent (limestone) with flowing acidic water. The 
design of limestone barriers should take these fac- 
tors into account, and the units should be sized 
sufficiently large to overcome this deficiency. 
tz, 


(Katz) 

W77-10943 

HAZARDOUS WASTES: A_ RISK-BENEFIT 
FRAMEWORK APPLIED TO CADMIUM AND 
ASBESTOS. 

Stanford Research Inst., Menlo Park, Calif. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Water Quality Control—Group 5G 


Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-257 951, 
Price codes: A12 in paper copy, A01 in apeeee 
Environmental Protection Agenc 
Socioeconomic Environmental Studies Series, Re. 
port EPA 600/5-77-002, February, 1977. 75 p, 16 
tab, 26 fig, 92 ref. 


Descriptors: “Asbestos, *Cadmium, ‘*Risks, 
*Decision s, Wastes, Environ- 
ment, *Public eaith: Social impact, Political 


aspects, Political constraints, Benefits, Landfills, 
Bibliographies. 

Identifiers: Social welfare, Tradeoff, Hazardous 
waste standards, Land waste disposal problems, 
Alternative waste control measures, 
*Environmental di mechanisms, *Human 
exposure, Equity distribution, Social acceptance, 
*Risk/benefit relationships. 


This study develops a decision framework for 
evaluating hazardous waste standards in terms of 
social risks and product benefits. The analysis 
focuses on cadmium and asbestos as examples of 
land waste disposal problems, but it also estimates 
waste quantities in air and water. Effects of uncer- 
tainties in the individual estimates on overall con- 
fidence limits, resultant decision criteria, and 
research needs are evaluated. The approach en- 
compasses the full chain of variables leading to 
decision criteria, including (1) wastes escaping into 
the various media from each step in the hazardous 
material flow process, including extraction, refin- 
ing, manufacturing, use, and disposal; (2) cost and 
effectiveness of alternative waste control mea- 
sures; (3) their economic, employment, and 
balance-of-trade effects; (4) environmental disper- 
sion mechanisms; (5) human exposures, dose- 
damage relationships, and resultants mortalities; 
(6) risk/benefit relationships; and (7) equity dis- 
tribution, social acceptance, and other indepen- 
dent criteria. An extensive bibliography is in- 
cluded. (Katz) 

W77-10959 


WATER FILTER DEVICE, 

Gelman Instrument Co., Ann Arbor, Mich. 
For primary bibliographic entry see Field 5F. 
W77-10993 


ACOUSTIC METHOD FOR DETECTING 
LEAKS FROM SUBMERGED PIPELINES, 

Exxon Production Research Co., Houston, Tex. 
(Assignee). 

W. E. Holland, and G. R. Burrell. 

U.S. Patent No. 4,001,764, 5 p, 2 fig, 3 ref; Official 
Gazette of the United States Patent Office, Vol 
954, No 1, p 485, January 4, 1977. 


Descriptors: *Patents, *Oil pollution, *Water pol- 
lution sources, *Water pollution control, Water 
quality control, Acoustics, Pipelines, Sonar, 


Identifiers: Submerged pipelines, Outer Continen- 
tal Shelf. 


This invention concerns the detection of liquids 
leaking from submerged pipelines. The detection 
function is predicted on the difference in acoustic 
properties between seawater and the foreign liquid 
material, such as hydrocarbon liquids (crude oil) 
escaping from a submerged pipeline. To enhance 
the detection technique gas such as gaseous 
hydrocarbons, air, nitrogen or CO2 etc. and/or 
liquid such as fresh water, alcohol etc., may be in- 
troduced into the pipeline. The introduced gases 
and/or liquids escape the leak into the sea- 
water along with the liquid being conducted 


provided by the liquid alone. Sonar reflecting tar- 
gets or transponders are prelocated along the sub- 
merged pipeline to direct the survey path of the 
sonar along the pipeline. Also, fluids (iquid and/or 
gas) leaks in a pipeline may be located by compar- 


ing ‘leak’ and ‘no-leak’ sonar scans of the pipeline. 
(Sinha - OEIS) 
W77-10995 


STUDY OF MINERALIZATION IN AN 
AGRICULTURAL SOIL OF RESIDUAL MUDS 
OF VARIOUS ORIGINS, (IN FRENCH), 

Ecole Nationale Superieure d’ Agronomique et des 
Industries Alimentaires de Nancy (France). 
Laboratoire Matiere me Environ. 

J. L. Morel, and F. Jacq 

Bull Ec Natl Super Adee Ind Aliment 18(1/2), p 
81-90, 1976. 


Descriptors: Mineralogy, Soils, *Muds, Soil sta- 
bilization, *Microbial degradation, Flocculation, 
Carbon dioxide, Biodegradation. 

Identifiers: *Mineralization, *Residual muds. 


Residual muds do not behave as a biologically 
inert material when they are incorporated in 
agricultural soil. Their effect on mineral activity is 
significant and positive: release of CO2 is not sub- 
stantially inhibited. Muds added to the soil 
produce the same microbial reaction as natural or- 
ganic materials, judging by the release of CO2. 
Different muds have different biological activities. 
This variation is due to the origin of the water 
used. Muds from dairy industry activities are 
degraded in the soil more rapidly than those from 
urban water purification plants. The technology of 
mud treatment (stabilization, flocculation, drying) 
also effect the soil reaction. Lithe flocculation of 
the mud unfavorably affects biodegradation.— 
Copyright 1977, Biological Abstracts, Inc. 
W77-10998 


OIL ABSORBENT MATERIAL AND METHOD 
OF OIL REMOVAL, 

Owens-Corning Fiberglass Corp., Toledo, Ohio. 
(Assignee). 

R. E. Langlois, and C. R. Morrison. 

U.S. Patent No. 4,006,079, 5 p, 4 fig, 12 ref; Offi- 
cial Gazette of the United States Patent Office, 
Vol 955, No 1, p 206, February 1, 1977. 


Descriptors: *Patents, *Oil pollution, *Water pol- 
lution control, *Water quality control, Oil spills, 
*Absorption, Application methods. 

Identifiers: Fiber glass mats. 


A method of removing oil from the surface of 
water contaminated with oil is comprise of floating 
elongated blankets of non-woven, discontinuous 
glass fibers on the surface to absorb the oil. The 
glass fibers are sprayed with phenolformaldehyde 
as a binder sprayed with silicone as a 


bonded to each other to form the blankets. Each 
blanket has a width of from one to three feet and a 
length in excess of ten times the width. It is capa- 
ble of being fed lengthwise onto the surface of oil- 
contaminated water. The voids present between 
the fibers are in sufficient numbers and of such a 
size to enable the blanket to absorb oil in an 
amount over thirty times its weight. It is reinforced 
with woven scrim having tensil strength sufficient 
to enable it to be pulled lengthwise from the sur- 
face of the water when soaked with oil. (Sinha- 
OEIS) 

W77-11002 


METHOD FOR PREVENTING GELATION OF 
THERMOSETTING RESINS IN WASTE 
WATER, 

Sumitomo Durez Co. Ltd., Tokyo (Japan). 


(Assignee). ; : 
For primary bibliographic entry see Field SD. 
W77-11004 


PROCESS FOR EMERGENCY SMALL SPILL 

CONTROL, 

Murphy Pacific Marine Salvage Co., Emeryville, 
(Assignee). 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5G—Water Quality Control 


D.E. Irons. 

U.S. Patent No. 4,006,082, 8 p, 9 fig, 8 ref; Official 
Gazette of the United States Patent Office, Vol 
955, no 1, p 207, February 1, 1977. 


Descriptors: *Patents, *Oil pollution, *Oil spills, 
*Water pollution sources, *Water pollution treat- 
ment, Water quality control, Barriers, Obstruction 
to flow. 

Identifiers: Containment, Floating booms. 


A floating sump is placed on the surface of the 
water near an oil spill for the collection of pollu- 
tants on the surface. A floating and flexible boom, 
dead ended to one side of the sump lip surrounds 
the spill. The boom is threaded through vertical 
take up rollers and then dead ended to the side of 
the small boat used for the control of the spill. 
Upon collection of the floating boom at the verti- 
cal take up rollers, collection and confinement of 
the pollutants to two confined areas occurs. The 
boom when collected, decreases the area forcing 
the collection of the pollutants to the sump lip. The 
solution inlet to a collecting pump is placed at an 
elevation with respect to the surface of the am- 
bient waters so that collection of pollutants only 
occurs. Secondly, as the boom is passed from the 
sump to and beyond the sump, a second pollutant 
containment area is defined. This second pollutant 
containment area typically surrounds the residual 
non-collected pollutants. This second area may be 
subsequently cleaned by using towels on the sur- 
face of the water. By the process of manipulating 
the boom back and forth to define respective 
decreasing and inc g pol collection 
areas, collection by pumping or sponging can 
occur. (Sinha-OEIS) 

W77-11005 





APPARATUS FOR REMOVAL OF OIL FILMS 
FROM WATER, 

Kabushiki Kaisha Kyoei 
Yokohama (Japan). (Assignee). 
I. Tsunoi. 

U.S. Patent No. 4,006,086, 5 p, 2 fig, 10 ref; Offi- 
cial Gazette of the United States Patent Office, 
Vol 955, no 1, p 209, February 1, 1977. 


Senpaku Kogyo, 


Descriptors: *Patents, *Oil pollution, *Water pol- 
lution treatment, *Water pollution control, *Water 
quality control, Oil spills, Separation techniques, 
Oil-water interfaces, Weirs, Equipment. 


This invention relates to a device for recovery 
aboard a ship of oil floating on the surface of water 
while separating the oil from water. The object of 
the invention is to provide a floating oil recovery 
device which prevents the agitation and mixing of 
the oil with water at the time when the oil layer 
floating on the surface of the water flows into the 
oil dam, and makes it possible to recover the oil 
with high purity. The invention provides for a 
number of vertical holes, for separation and 
rectification of the oil and water, bridging between 
a barrier or dam section and an associated weir so 
that the oil layer is guided into a chamber formed 
ahead of the dam section along a guide plate while 
the water passes over the weir and flows into the 
lower section of the chamber past the vertical 
holes. Both the oil and water are separately sucked 
up by respective sucking means. (Sinha-OEIS) 
W77-11007 


DEVICE FOR SUCKING THE UPPER LAYER 
OF A POLLUTED WATER SURFACE, 

L. Chastan-Bagnis. 

U.S. Patent No. 4,008,156, 4 p, 3 fig, 14 ref; Offi- 
cial Gazette of the United States Patent Office, 
Vol 955, No 3, p 935, February 15, 1977. 


Descriptors: *Patents, *Water pollution treatment, 
Ny quality control, *Oil pollution, Skimming, 
Identifiers: Suction, Collectors, Floating pollu- 
tants, Hydrocarbons. 


The device of the invention comprises a collector 
in the form of a scoop provided with two vertical 
sides. Between these two vertical sides and set 
back it is eventually possible to place one or more 
hollow bodies dividing the liquid stream by making 
it to pass into channels thus formed presenting a 
section called Venturi. In this zone the level of the 
polluted layer is substantially increased in the pro- 
portion of the flowing slowness. Above each of 
these particular zones there is a collecting trunk. 
The trunk is provided with a suction pipe which 
opens into a tight chamber wherein the polluted 
materials are stocked along with a certain quantity 
of water. In the chamber two masses are formed 
according to the decreasing order of specific gravi- 
ty, i.e. from top to bottom, water and then the 
most frequently non-miscible hydrocarbons. A 
conduit opens into the chamber at the upper part 
which permits the evacuation by suction of the 
polluted bodies. (Sinha~-OEIS) 

W77-11018 


TIME-STRESSED COASTAL ENVIRONMENTS: 
ASSESSMENT AND FUTURE ACTION. 

Coastal Society, Arlington, Va. 

Proceedings of Second Annual Conference of the 
Coastal Society held at New Orleans, LA, on 
ee 17-20, 1976, 1976, 295 p. E..L. Pruitt, 


Descriptors: *Water pollution, *Oil pollution, 
*Erosion, *Baseline studies, *Resources develop- 
ment, *Environmental effects, Water resources, 
Dredging, Coastal structures. 
Identifiers: *Outer Continental Shelf, *Coastal 
zone management, Stressed environments. 


A collection of papers constitutes the proceedings 
of the Second Annual Conference of the Coastal 
Society held in New Orleans, Louisiana on 
November 17-20, 1976. The subject of the 
proceedings, Time-stressed Coastal Environments 
encompasses the subject fields of coastal 
credging, real estate development, hydrocarbon 
stress, pipelines, diking and groins, and current 
critical developments and issues. (See W77-11023 
thru W77-11044) (Sinha-OEIS) 

W77-11022 


RELATIVE SIGNIFICANCE OF CONTEMPO- 
RARY DREDGING IMPACTS IN SAN ge + 
BAY, AN HISTORICALLY STRESSED EN- 
VIRONMENT, 

Smith (David D.) and Associates, San Diego, 


D. D. Smith, and K. F. Graham. 

In: Time-Stressed Coastal Environments: Assess- 

ment and Future Action, Proceedings of 2nd An- 

nual Conference of The Coastal Society, held New 

a LA, November 17-20, 1976. p 3-30, 8 fig, 
6 ref. 


Descriptors: *Dredging, *Environmental effects, 
*Resources development, *California, Water pol- 
lution, Baseline studies, Coasts, Bays. 

Identifiers: *Outer Continental Shelf, Coastal 
zone, *San Diego Bay(Calif). 


The significance of contemporary dredging im- 
pacts in San Diego Bay, in light of the heavily 
stressed environmental conditions which obtained 
in the bay for nearly a century prior to 1963 are 
qualitatively examined. The complex procedural 
mechanisms for regulating contemporary dredging 
work, using San Diego Bay as an example is 
reviewed. The major time and cost consequences 
of these regulatory controls by means of a current 
San Diego Bay case history is illustrated. The 
stresses to San Diego Bay were caused by four 
types of man’s activities: diversion and damming 
of all principal tributary drainages with virtual 
elimination of nm gee water input to the bay; 
dredging and filling; discharge of sewage and pri- 
mary effluent, industrial wastes, and powerplant 
cooling water to the bay; and intensive urbaniza- 
tion of adjacent lands. (See also W77-11022) 
(Saabs OF IS) 





W77-11023 


IMPACT OF DREDGING IN THE TAMPA BAY 
ESTUARY, 1976-1976, 

Hillsborough Community Coll., Tampa, Fla. 

For primary bibliographic entry see Field SC. 
W77-11024 


CONTAINMENT SPOILING IN CENTRAL 
LONG ISLAND SOUND: AN EXAMPLE OF 
SHORT-TERM BIOLOGICAL ENHANCEMENT, 
Yale Univ., New Haven, Conn. Dept. of Geology 
and Gosehesice. 

D.C. Rhi 

In: ee ee Coastal Environments: Assess- 
ment and Future Action, Proceedings of 2nd An- 
nual Conference of The Coastal Society, held New 
Orleans, LA, November 17-20, 1976. p 56-69, 7 fig, 
2 tab, 6 ref. 


Descriptors: *Dredging, *Water pollution, 
*Resources development, *Environmental ef- 
fects, *Productivity, *Baseline studies, Connec- 
ticut, New York, Invertebrates, Aquatic life. 
Identifiers: *Outer Continental Shelf, *Long 
Island Sound, New York Bight, Ocean dumping, 
Spoil disposal. 


Nineteen active spoiling sites located in Long 
Island Sound regularly receive dredge spoils from 
harbor maintenance projects principally from the 
Connecticut coast. The short-term effects of con- 
tainment spoiling ap to favor a pioneering as- 
semblage of near surface living invertebrates 
which feed at, or above, the bottom. Their life his- 
tory features result in exponential rates of recruit- 
ment, culminating in a dense albeit transient as- 
semblage of high species richness. Secondary 
productivity is high relative to the ambient 
(undisturbed) seafloor assemblage. In the absence 
of further disturbance, this biological enhance- 
ment is short lived. Because the survivorship of 
group I colonizers is short and group I species tend 
to over-exploit resources, the pioneering sere is 
unpredictable in both space and time. On the time 
scale of several years the density of organisms at 
the dump, as well as species number, is expected 
to have high variance relative to the ambient com- 
munity. (See also W77-11022) (Sinha-OEIS) 
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DREDGING AND ITS IMPACTS ON UPPER 
CHESAPEAKE BAY: SOME OBSERVATIONS, 
State Univ. of New York, Stony Brook. Marine 
Sciences Research Center. 

J. R. Schubel, and A. D. Williams. 

In: Time-Stressed Coastal Environments: Assess- 
ment and Future Action, Proceedings of 2nd An- 
nual Conference of The Coastal Society, held New 
Orleans, LA, November 17-20, 1976. p 70-115, 8 
fig, 1 tab, 45 ref. 


Descriptors: *Dredging, *Water pollution, 
*Baseline studies, *Resources development, 
*Environmental effects, *Chesapeake Bay, Mary- 
land, Economics, Coasts. 

Identifiers: *Outer Continental Shelf, Shipping, 
Coastal zone, Baltimore Harbor. 


It is the purpose of this paper to assess whether or 
not shipping is an important and legitimate activity 
for the upper Chesapeake Bay; one that can be ac- 
commodated with srnyl risk to the environ- 
ment and its biota roper planning and 
management. Attention is of stery on the dredging 
and disposal activities required to support this ac- 
tivity. In making this assessment the sedimenta- 
tion processes that characterize the upper Bay are 
described, the magnitude and nature of the 
dredging and disposal operations are reviewed, the 
impact these activities have had on the environ- 
ment and its resources are assessed, and the 
economic importance of the Port of Baltimore to 
the City of Baltimore and to the State of Maryland 
is evaluated. (See also W77-11022) (Sinha-OEIS) 
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IMPACTS OF COASTAL DREDGING IN SAN 
PEDRO BAY, CALIFORNIA, 

R. R. Weir. 

In: Time-Stressed Coastal Environments: Assess- 
ment and Future Action, Proceedings of 2nd An- 
nual Conference of The Coastal Society, held New 
_ LA, November 17-20, 1976. p 116-129, 5 
ig. 

Descriptors: *Legislation, *Pollution abatement, 
*Resources development, *Environmental ef- 
fects, Water pollution, California, Coasts, 
Dredging, Bays. 

Identifiers: *Outer Continental Shelf, *Coastal 
Zone Management, San Pedro Bay(Calif). 


This study is concerned with the impacts of recent 
California conservation and environmental 
planning and coastal zone management legislation 
affecting California ports in general and the San 
Pedro Bay ports of Los Angeles and Long Beach 
in particular. The intent is to emphasize the fact 
that environmentalists must consider developed 
ports as a unique element in a coastal zone and 
must develop standards for such prime national 
economic bases which are different from stan- 
dards for pristine, undeveloped coastal areas. (See 
also W77-11022) (Sinha-OEIS) 
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COASTAL ZONE MANAGEMENT: A 
LAWYER’S PERSPECTIVE, 
rn Defense Fund, East Setauket, 


For ine bibliographic entry see Field 6E. 
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THE ROLE OF GOVERNMENT IN REAL 
ESTATE DEVELOPMENT, 

Louisiana State Planning Office, Baton Rouge. 
Coastal Resources Program. 

For primary bibliographic entry see Field 6E. 
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RECREATIONAL DEVELOPMENT AND 
COASTAL ECOLOGY - SEEKING THE RIGHT 
BALANCE, 

Wallace, McHarg, Roberts and Todd, Philadel- 
phia, Pa. 

For primary bibliographic entry see Field 6G. 
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HYDROCARBON STRESS IN COASTAL WET- 


LANDS, 

Chevron Oil Co., New Orleans, La. 

M..G. Frey. 

In: Time-Stressed Coastal Environments: Assess- 
ment and Future Action, Proceedings of 2nd An- 
nual Conference of The Coastal Society, held New 
a LA, November 17-20, 1976. p 181-183, 1 


Descriptors: *Oil pollution, *Water pollution 
sources, *Baseline studies, *Resources develop- 
ment, *Environmental effects, Pipelines, Coasts, 
Bays, *Wetlands, *Organic compounds. 
Identifiers: *Outer Continental Shelf, Deepwater 
ports, Superports. 


The use of offshore to shore pipelines and the 
establishment of superports would do much to 
reduce oil pollution of coastal bays and river 
mouths. The lightening of large crude carriers into 
barges and small tankers for transportation to 
coastal installation is more prone to accidents and 
resulting pollution than pipelines and deepwater 
ports. There are 100 deepwater ports throughout 
the world. None in the United States. (See also 
W77-11022) (Sinha-OEIS) 
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WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Water Quality Control—Group 5G 


ENVIRONMENTAL CONSIDERATIONS OF 

THE OIL AND GAS PRODUCTION INDUSTRY 

IN THE COASTAL ZONE, 

Texaco Inc., New Orleans, La. 

H. Clotworthy. 

In: Time-Stressed Coastal Environments: Assess- 

ment and Future Action, Proceedings of 2nd An- 

nual Conference oy The Coastal Society, held New 

— LA, November 17-20, 1976. p 184-194, 2 
ig. 


Descriptors: *Oil pollution, *Legislation, *Water 
pollution sources, *Resources development, En- 
vironmental effects, Baseline studies, Coasts, 
Wetlands, Louisiana. 

Identifiers: *Outer Continental Shelf, Oil and gas 
industry. 


The environmental laws and regulations which 
apply to petroleum producing industry operations 
are becoming increasingly more numerous and 
complex. This discussion centers on how these 
controls affect operations in the marshes and 
waters of South Louisiana, including both federal 
and state regulatory programs. The extensive im- 
pact of the regulations are brought into focus by 
reviewing the environmental requirements and 
permits which must be achieved in the drilling of a 
wildcat well and construction of facilities to put it 
on production. (See also W77-11022) (Sinha-OEIS) 
W77-11032 


FIELD STUDIES ON MARINE LIFE iNHABIT- 
ING AREAS OF CHRONIC LOW LEVEL EXPO- 
SURE TO PETROLEUM, 

Chevron Research Co., Richmond, Calif. 

For primary bibliographic entry see Field SC. 
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OIL IN SOUTHERN CALIFORNIA MARSHES, 
University of Southern California, Los Angeles. 
Inst. of Marine and Coastal Studies. 

For primary bibliographic entry see Field 5C. 
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IMPACT OF THE MARSH BUGGY ON THE 
WETLANDS 


Nicholls State Univ., 
Earth Science. 

For primary bibliographic entry see Field 4C. 
W77-11035 


Thibodaux, La. Dept. of 


CHANGES IN MARSH ENVIRONMENTS 
THROUGH CANALIZATION, 

Nicholls State Univ., Thibodaux, La. Dept. of 
Earth Science. 

For primary bibliographic entry see Field SC. 
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EROSION DEFENSE STRUCTURES ON THE 
PUGET SOUND SHORELINE, 

Western Washington State "Coll., Bellingham. 
Dept. of Geography and Regional Planning. 

For primary bibliographic entry see Field 4D. 
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EDIZ HOOK: PAST, PRESENT, AND FUTURE, 
Western Washington State Coll., Bellingham. 
Dept. of Geology. 

For primary bibliographic entry see Field 2L. 
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HUMAN INDUCED STRESS ON THE CAUCA- 
SIAN COAST OF THE BLACK SEA, 

Illinois Univ. at Urbana-Champaign. Dept. of 
Geography; and Akademiya Nauk Gruzinskoi 
SSR, Tiflis. 

For primary bibliographic entry see Field 4D. 
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SHORELINE PROTECTION IN JAPAN, 
Louisiana State Univ., Baton Rouge. Dept. of 
Geography and Anthropology; and Louisiana 
State Univ., Baton Rouge. Coastal Studies Inst. 
For primary bibliographic entry see Field 4D. 
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PROBLEMS IN THE ADOPTION OF NEW 
IDEAS AND PRACTICES, 

Louisiana State Univ., Baton Rouge. Cooperative 
Extension Service. 

For primary bibliographic entry see Field 6B. 
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INFORMATION, CRITERIA, AND 
GUIDELINES TO IMPROVE COASTAL WET- 
LAND MANAGEMENT, 

Chesapeake Research Consortium, Inc., Bal- 
timore, Md. 

For primary bibliographic entry see Field 6G. 
W77-11043 


ENVIRONMENTAL IMPLICATIONS OF MAN- 
MADE LINEAR ELEMENTS IN COASTAL 


WETLANDS, 

Coastal Environments, Inc., Baton Rouge, La. 
For primary bibliographic entry see Field 6G. 
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WATER QUALITY AND MOLLUSCAN SHELL- 
FISH: AN OVERVIEW OF THE PROBLEMS 
AND THE NATURE OF APPROPRIATE 
FEDERAL LAWS, 

Stanford Research Inst., Arlington, Va. Center for 
Resource and Environmental Systems Studies. 

D. R. Zoellner. 

Available from the Supt. of Documents, GPO, 
Washington, DC 20402, Price $3.75. NOAA, Na- 
tional Marine Fisheries Service, March 1977. 227 
p, 12 tab, 4 append. 


Descriptors: *Water quality, *Water pollution ef- 
fects, *Federal government, *Legislation, *Public 
health, Shellfish, Commercial fishing, Oysters, 
Clams, Mussels, Recreation, Moliusks. 
Identifiers: *Outer Continental Shelf, Coastal 
zone, Natural phenomena. 


The effect of water quality on molluscan shellfish 
and the impact of Federal Laws concerning water 
quality are reviewed. The report discusses the 
threats to the shellfish acreage open or closed to 
recreational and commercial harvesting, the 
availability of the shellfish resource, and the clo- 
sure of harvestable areas in the interest of public 
health and the general health of the resource. The 
report addresses questions related to oysters, 
clams and mussels, since these are the 

molluscan shellfish consumed raw or partially 
cooked. Water quality requirements for reproduc- 
tion, growth and general vigor of a given shellfish 
species, its harvest and use, are considered to be 
the same whether stocks are wild, planted or con- 
trolled and whether stocks are in open or con- 
trolled waters. Relevant laws are reviewed to con- 
sider their effectiveness and pertinent enforce- 


ment, abatement, and advisory S are 
reviewed as to their effect on shellfish resources. 
(NOAA) 
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PROGRESS REPORT. DEEP OCEAN MINING 
STUDY-—PHASE I. 
Atmospheric Administra- 
tion, Boulder, Colo. Marine Ecosystems Analysis 
Program Office 


For primary bibliographic entry see Field SC. 
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EFFECTS OF IRRIGATION MANAGEMENT 
ON THE QUALITY OF IRRIGATION RETURN 
FLOW IN ASHLEY VALLEY, UTAH, 

Superior Farming Co., Bakersfield, Calif. 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5G—Water Quality Control 


For primary bibliographic entry see Field SB. 
W77-11079 


ENVIRONMENTAL IMPACT ANALYSIS: THE 
CENTRAL ARIZONA PROJECT AS AN EXAM- 
PLE, 


Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

For primary bibliographic entry see Field 6G. 
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THE POLITICS OF SALT: BACKGROUND AND 
IMPLICATIONS OF THE MEXICAN-AMER- 
ICAN TREATY OF 1944, 

Arizona Univ., Tucson, Inst. of Government 
Research. 

For primary bibliographic entry see Field 6E. 
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COAL MINE POINT SOURCE CATEGORY EF- 
FLUENT GUIDELINES AND STANDARDS. 
Environmental Protection Agency, Washington, 
D.C 


For primary bibliographic entry see Field 6E. 
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STATE PROTECTION FROM OIL SPILLS: 
ASKEW V AMERICAN WATERWAYS OPERA- 


and Clark Coll., 
Northwestern School of Law. 
For primary bibliographic entry see Field 6E. 
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Portland, Oreg. 


WATER POLLUTION CONTROL ACROSS THE 
NATION, 

Environmental Science and Technology, Vol 7, 
No 9, p 786-92 (Sept 1973). 1 photo, 2 tab, 2 chart. 


Descriptors: *State governments, *Regulation, 
*Water quality standards, Planning, Basins, In- 
terstate compacts, Interstate commissions, Per- 
mits, Monitoring, Wetlands, Coasts, Financing, 
Law enfocement, Water law, Water policy, 
Governments, Water pollution control, Sampling, 
Legislation, Grants, Government finance. 


To gain insight into the accomplishments, 
problems and frustrations that various states en- 
counter with regard to the Federal Water Pollution 
Control Act (FWPCA) Amendments of 1972, com- 
ments were solicited from environmental agency 
officials of eighteen states. Officials addressed 
topics such as basin planning requirements, in- 
terstate agreements, permits and monitoring, wet- 
lands and coastal zones, financing, and enforce- 
ment. Many states are members of interstate com- 
missions which are sometimes able to handle en- 
vironmental problems and other times are hin- 
dered by lack of authority and cooperation. The 
majority of state officials contacted felt that the 
federal construction grant program has not been a 
disincentive to states in the past. However, they 
complain that current withholding of funds already 
designated for construction have hindered some 
states’ pollution control programs. No state ap- 
pears to be completely pleased with the new law. 
While criticisms vary, a number of states stand 
together somewhat uniformly on differences. Offi- 
cials complain about blanket regulations regarding 
all states despite geography, successful ongoing 
programs, and population distribution and effects. 
In sum, while the law’s philosophy is commenda- 
ble, some of the goals are unrealistic and the time 
frame much too stringent for realistic accomplish- 
ment. (Rieck-Florida) 
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WILD RIVERS FLOWING FREE. 
For primary bibliographic entry see Field 6E. 
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REGIONAL WATER QUALITY CONTROL, 
For primary bibliographic entry see Field 6E. 
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COAL MINE WATER POLLUTION: AN ACID 
PROBLEM WITH MURKY SOLUTIONS, 
Appalachian Research and Defense Fund of Ken- 
tucky, Lexington. 

J. T. Begley, and J. P. Williams. 

Kentucky Law Journal, Vol 64, No 3, p 507-47, 
Winter 1975-76. 


Descriptors: *Tennessee, *Kentucky, *Coal mine 
wastes, *Water pollution, Regulation, Law en- 
forcement, Legislation, Appalachian Mountain 
Region, Rivers and Harbors Act, Water pollution 
sources, Water quality, Federal government, State 
governments, Energy, Financing, Federal Water 
Pollution Control Act, Water Quality Act, Ero- 
sion, Stripmines, Drainage water, Reclamation. 


High priority must be given to the abatement of 
mine water pollution since coal will be the na- 
tion’s dominant source of energy for the next 
decade. This type of pollution causes aesthetic, 
economic and severe environmental problems to 
the Appalachian Region. Although no federal law 
specifically regulates environmental effects of 
coal mining, the Federal Water Pollution Control 
Act regulates mine discharges. However, the pri- 
mary system for regulating coal mine water pollu- 
tion is at the state level where there are various 
water pollution control statutes. Specific regulato- 
ry mechanisms vary from state to state, depending 
on the structure of state government and the func- 
tions of state agencies. The regulatory systems of 
Kentucky and Tennessee are described in detail as 
examples of state level approaches taken to abate 
coal mine water pollution. The federal and state 
laws and regulations are generally adequate legal 
tools to accomplish the regulatory goals. With a 
few minor legislative adjustments this would cer- 
tainly be true in Kentucky and Tennessee. Com- 
mitments are needed by Congress and the state 
legislatures for adequate funding of regulatory 
agencies to accomplish the attainment of dual 
goals--increased coal production and clean water. 
(Rieck-Florida) 
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EPA JURISDICTION OVER WELL INJECTION 
UNDER THE FEDERAL WATER POLLUTION 
CONTROL ACT, 

Environmental Protection Agency, Washington, 
D.C. 

A. W. Eckert. 

Natural Resources Lawyer, Vol 9, No 3, p 455-65, 
1976. 


Descriptors: *Well permits, *Groundwater, 
*Injection wells, *Waste disposal wells, Permits, 
Navigable waters, Legal aspects, Legislation, Ad- 
ministrative agencies, Well regulation, 
Discharge(Water), Judicial decisions, Water pollu- 
tion control, Water quality control, Jurisdiction, 
Waste disposal. 


Among the minimum requirements for state permit 
programs under the National Pollutant Discharge 
Elimination System (NPDES) is the authority to 
control disposal of pollutants into wells. If the En- 
vironmental Protection Agency (EPA) has the 
authority to require and approve such programs, it 
must derive from the basic authority to control 
discharges into navigable waters either directly by 
defining navigable waters as including un- 
derground waters or as ancillary to the quality con- 
trol of surface waters. A broader basis for federal 
control over well injection posits that such 
authority is inherent in the EPA’s discretion to 
issue or deny permits for surface water discharges. 
That Congress intended well injection to be sub- 
ject to the permit program is clear and thus the 
EPA has acted on that basis alone without judicial 
challenge to date. Even if the Federal Water Pollu- 
tion Control Act does not provide sufficient 





authority for such administrative control, it may 
be derived from the National Environmental Pol- 
icy Act. The recently enacted Safe Drinking Water 
Act does establish a regulatory program in this 
area but its delayed implementation leaves a void 
which still must be absorbed under the NPDES. 
(Moorhouse-Florida) 
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EVERY POND AND PUDDLE--OR, HOW FAR 
CAN THE ARMY CORPS STRETCH THE IN- 
TENT OF CONGRESS, 

Pierce, Atwood, Scribner, Allen, and McKusick, 
Portland, Maine. 

For primary bibliographic entry see Field 6E. 
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CONSULTANT LOOKS AT 208 PROGRAM, 
Camp, Dresser and McKee, Inc., Boston, Mass. 
For primary bibliographic entry see Field 6E. 
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THE WATER QUALITY PROBLEM ON THE 
COLORADO RIVER, 

New Mexico Interstate Streams Commission, 

Santa Fe. 

S. E. Reynolds. 

Natural Resources Journal, Vol 12, No 4, p 480-86, 
October, 1972. 


Descriptors: *Colorado River, *Salinity, *Water 
quality, *Mexico Water treaty, Colorado River 
Basin, Mexico, Water quality control, Water pol- 
icy, Beneficial use, Equitable apportionment, 
United States, River basins, Consumptive use, 
Legal aspects, Governmental interrelations, Water 
allocation(Policy), International commissions, In- 
ternational law, Interstate rivers, Treaties. 


In an effort to solve the problem of salinity of the 
Colorado River, the Federal Water Pollution Con- 
trol Administration promulgated policy guidelines 
for the involved states. The first guideline, which 
states in part that standards providing for less than 
existing water quality will not be acceptable, could 
have a disastrous effect on the Upper Basin states 
of the Colorado River. The Colorado River Basin 
Compact allocates to the Upper Basin States the 
beneficial consumptive use of 7.5 million acre-feet 
of water. Presently these states are consuming 
only about 3 million acre-feet. Because the benefi- 

cial consumptive use of water results in a degrada- 
tion of its quality by an increase in the concentra- 
tion of dissolved solids in the water, a strict in- 
terpretation of the guidelines would not allow the 
consumptive use to be increased. Since this is 
clearly unreasonable the Environmental Protec- 
tion Agency (EPA) has recommended that a basin- 
wide salinity control program be established. This 
program would offset the increase in salinity 
caused by an increase in beneficial consumptive 
use. Although nonnumerical salinity standards 
have been set, the basin states have 

adopted the EPA recommendation. (Petruff- 


Florida) 
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MEXICAN-AMERICAN INTERNATIONAL 
WATER QUALITY PROBLEMS: PROSPECTS 


Universidad Nacional Autonoma de Mexico, Mex- 
ico City. School of International Law. 

For primary bibliographic entry see Field 6E. 
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UNITED STATES APPROACHES TO THE 
SALINITY PROBLEM ON THE COLORADO 
RIVER 


Department of State, Washington, D.C. Office of 
the Legal Advisor. 

For primary bibliographic entry see Field 6E. 
W77-11170 
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SALINITY IN THE COLORADO: AN IN- 
TERPRETATION OF THE MEXICAN-AMER- 
ICAN TREATY OF 1944, 

Universidad Nacional Autonoma de Mexico, Mex- 
ico City. School of International Law. 

For primary bibliographic entry see Field 6E. 
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THE COLORADO RIVER: INTERNATIONAL 


ASPECTS, 

International Boundary and Water Commission, 
El Paso, Tex. 

For primary bibliographic entry see Field 6E. 
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A HISTORY AND INTERPRETATION OF THE 
WATER TREATY OF 1944, 

For primary bibliographic entry see Field 6E. 
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FLORIDA ENVIRONMENTAL PERMITTING 
AND WETLANDS PROTECTION ACT 
(PROPOSED LEGISLATION). 

For primary bibliographic entry see Field 6E. 
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AMADOR VALLEY INVESTORS V CITY OF 
LIVERMORE (THE ACTS OF .A CITY ARE NOT 
PRIVILEGED WHEN PRIVATE PROPERTY 
DAMAGE RESULTS FROM INADEQUATE 
PLANNING OF WASTE DISPOSAL). 

For primary bibliographic entry see Field 6E. 
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FALLEN LEAF PROTECTION ASSOCIATION V 
SOUTH TAHOE PUBLIC UTILITIES DISTRICT 
(PROVISIONS OF CALIFORNIA WATER CODE 
REQUIRING SPECIFIC PROPERTY OWNERS 
TO CONNECT TO SEWER LINES UPHELD 
AGAINST CONSTITUTIONAL CHALLENGE 

For primary bibliographic entry see Field 6E. 
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REGIONAL WASTE DISPOSAL ACT. 
For primary bibliographic entry see Field 6E. 
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CRIMINAL PROSECUTION FOR WATER POL- 
LUTION. 

For primary bibliographic entry see Field 6E. 
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SAVE OUR INVALUABLE LAND, INC V NEED- 
HAM (APPLICABILITY OF FWPCA AMEND- 
MENTS TO PROJECTS ALREADY FUNDED). 
For primary bibliographic entry see Field 6E. 
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E I DUPONT DE NEMOURS AND COMPANY V 
TRAIN (REVIEW OF EFFLUENT LIMITA- 
TIONS FOR CHEMICAL INDUSTRY). 

For primary bibliographic entry see Field 6E. 
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WATER HYACINTHS FOR REMOVAL OF 
PHENOLS FROM POLLUTED WATERS, 
National Aeronautics and Space Administration, 
Bay Saint Louis, Miss. Earth Resources Lab. 

B.C. Wolverton, and M. M. McKnown. 

Aquatic Botany, Vol. 2, 1976, p 191-201, 2 tab, 3 
fig, 34 ref. 


Descriptors: *Aquatic plants, Aquatic weeds, 

*Aquatic weed control, Aquatic productivity, 

*Water hyacinths, *Nuisance algae, *Phenols, 

Bayous, *Waste treatment, Plant physiology, 
ratory tests. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Water Quality Control—Group 5G 


Removal of phenol by water hyacinths, Eichhor- 
nia crassipes (Mart.) Solms, in static water was in- 
vestigated. A quantity of 2. 75 g dry weight of this 
aquatic plant demonstrated the ability to absorb 
100 mg of phenol per 72 h from distilled water, 
river water, and bayou water. One hectare of 
water hyacinth plants is potentially capable or 
removing 160 kg of phenol per 72 h from water pol- 
Png a this chemical. (Katz) 


EXTRACTION OF IRON FROM WATER BY 
CHLORELLA VULGARIS AND SCENEDESMUS 
QUADRICAUDA, 

Akademiya Nauk URSR, Kiev. Instytut Botaniki. 
For primary bibliographic entry see Field 5C. 
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RIVER-QUALITY ASSESSMENTS, 

Geological Survey, Reston, Va. Water Resources 
Div.; Advisory Committee on Water Data for 
Public Use, Longboat Key, Fla. Working Group 
on River-Quality Assessment; and Geological Sur- 
vey, Portland, Oreg. Water Resources Div. 

For primary bibliographic entry see Field 5B. 
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REAERATION COEFFICIENTS OF STREAMS-- 
STATE-OF-THE-ART, 

Geological Survey, Bay St. Louis, Miss. Water 
Resources Div. 

For primary bibliographic entry see Field 5B. 
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AGRICULTURAL LEGISLATION’S POTEN- 
TIAL IN REDUCING DISCHARGE OF POLLU- 
TANTS, 

Agricultural Stabilization and Conservation Ser- 
vice, Washington, D.C. Environmental Quality 
and Land Use Staff. 

E. L. Gambell. 

Water Resources Bulletin, Vol 12, No 6, p 1171- 
1179, December 1976. 12 ref. 


Descriptors: Agriculture, *Pollution abatement, 
Legal aspects, *Legislation, *Agricultural runoff, 
Return flow, Water quality, Water pollution. 


Agricultural lands (including most forest lands) 
make up almost four-fifths of the total land area of 
the United States and include, or are traversed by, 
perhaps an equal proportion of our ground and 
surface waters. Therefore, a very large part of out 
environment is directly ‘agriculture-related’ in any 
consideration of the discharge of pollutants. 
Several important Federal and State laws relate to 
the control or abatement of agriculture-related pol- 
lution. Existing legislation generally mandates the 
control or abatement of pollution (from point or 
nonpoint sources) or authorizes the use of public 
funds or other resources for such purposes. Some 
of these laws can be effective instruments in keep- 
ing pollutants from being discharged into surface 
or ground waters or into the air, but the degree to 
which some pollutants originating from agricul- 
tural lands and operations constitute a serious en- 
vironmental hazard in waters remaining controver- 
sial. Although most of the technology exists to 
reduce greatly the movement of these pollutants, 
investments are often required which benefit the 
nonfarm public without economic returns to the 
farmer. Whether a zero discharge is either an en- 
vironmentally or economically feasible alternative 
to more limited or selective control, is explored. 
However, if the public is willing to bear its 
reasonable share of the cost for clean air and 
water, the needed basic legislation already largely 
exists. Under it, agricultural land holders may 
apply program standards and use their own and 
available program resources to bring about effec- 
tive control or abatement of pollutants. 
(Skogerboe-Colorado State) 
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REDUCING TAILWATER RUNOFF FOR EFFI- 
CIENT IRRIGATION WATER USE, 
Southwestern Great Plains Research Center, 
Bushland, Tex. 

For primary bibliographic entry see Field 3F. 
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AQUATIC ENVIRONMENTAL QUALITY: 
PROBLEMS AND PROPOSALS, 

Fisheries and Marine Service, Ottawa (Ontario). 
Oceanography Branch. 

For primary bibliographic entry see Field 5A. 
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BIOLOGICAL AQUATIC WEED CONTROL BY 
FISH IN THE LOWER SONORAN DESERT OF 
CALIFORNIA, 

For primary bibliographic entry see Field 4A. 
W77-11423 


OPTIMIZATION OF RUNOFF AGRICULTURE 
ON RECLAIMED MINE LANDS, 

Arizona Univ., Tucson. School of Renewable 
Natural Resources. 

For primary bibliographic entry see Field 3B. 
W77-11436 


POTOMAC RIVER (HEARINGS ON THE 
STATE OF THE POTOMAC: RIVER AS TO 
WATER SUPPLY AND WATER POLLUTION). 
For primary bibliographic entry see Field 6E. 
W77-11449 


OCEAN DUMPING-PART 3 (OVERSIGHT OF 
THE MARINE PROTECTION, RESEARCH AND 
SANCTUARIES ACT OF 1972, AND IN- 


For primary bibliographic entry see Field 6E. 
W77-11451 


PALMER LAKE SANITATION DISTRICT, 
PALMER LAKE, COLORADO 
(ENVIRONMENTAL IMPACT STATEMENT). 
Environmental Protection Agency, Denver, Colo. 
Region VIII. 

For primary bibliographic entry see Field SD. 
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ANALYSIS OF THE IMPACT OF DELAYING 
COMPLIANCE WITH 1977 WATER QUALITY 
STANDARDS, 

Mathematica, Inc., Philadelphia, Pa. Regional and 
Environmental Studies 

J. A. Orlando, R. B. Wrightington, D. E. Baker, 
and A. Whinston. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-257 953, 
Price codes: A10 in paper copy, AO1 in microfiche. 
Report EPA 68-01-2454. October 1974. 218 p. 


Descriptors: *Cost-benefit analysis, *Pollution 
abatement, *Water quality standards, *Waste 
treatment, Cost analysis, Effluents, Water pollu- 
tion, Water pollution control, 
techniques, Cost comparisons, 
Planning, Water treatment, Water resources 
development, Waste water(Pollution), Waste 
water treatment, Costs. 

Identifiers: *Federal Water Pollution Control Act 
Amendments of 1972. 


The relationship between the total cost of water 
pollution control and the date of compliance with 
the water quality goals specified in the 1972 
Federal Water Pollution Control Act Amendments 
was evaluated. The includes a description 
of the major parameters that affect the cost of a 
specific water pollution abatement program, an 
analysis of recent trends in the values of these 
parameters, and a proposed methodology for 


Pollutants, 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5G—Water Quality Control 


analyticaly estimating the cost of water treatment 
for individual industrial discharges. Two case stu- 
dies of rivers in Indiana and Missouri, examined in 
terms of costs of waste treatment programs, in- 
dicate that by allowing delays in compliance for up 
to three years: (1) there is no significant cost 
savings for highly heterogeneous effluents such as 
industrial discharges, and (2) significant cost 
reductions are possible under certain conditions 
for highly homogeneous effluents such as mu- 
nicipal discharges. The authors recommend that 
the EPA set up specific criteria for review of delay 
requests. (Denker-Florida) 

W77-11453 


CRITERIA FOR DEVELOPING POLLUTION 
ABATEMENT PROGRAMS FOR INACTIVE 
AND ABANDONED MINE SITES, 

J. D. Robins, and S. C. Hutchins. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-258 279, 
Price codes: A21 in paper copy, A01 in microfiche. 
Report EPA 440/9-75-008, August 1975. 461 p. 


Descriptors: *Mineral industry, *Mining, 
*Pollution abatement, *Reclamation, Resources 
development, Mine drainage, Mine water, Mine 
wastes, Abatement, Resources, Mining engineer- 
ing, State governments, Pollutants, Runoff, 

Surveys, Investigations, 
Watersheds(Basins), Alternative planning, En- 
vironmental effects. 


The critiera for statewide pollution abatement pro- 
grams for inactive and abandoned mine sites have 
been developed for use by the Environmental Pro- 
tection Agency in guiding states conducting pollu- 
tion abatement and reclamation programs. The 
study covers abatement criteria for all mined com- 
modities except gas and oil production, well-sites 
and off-shore mining. It includes: background in- 
formation on mineral commodity extraction and 
pollution problems; organizational, financial and 
legal considerations in implementing a program; 
and development of a technical inventory of types 
of mine pollution and site reclamation programs. 
Many post-mining problems can be eliminated by 
adherence to environmental guidelines for mine 
closure. Legal problems occur in dete 
whether the state, miners or private landowners 
will pay the costs of pollution abatement. Inherent 
to the planning and evaluation of a statewide 
abatement and reclamation program is the collec- 
tion of tremendous amounts of qualitative and 
quantitative data. Planners need detailed topo- 
graphical base maps of the proposed reclamation 
areas, as well as a thorough water quality survey 
Other necessary data include: surface and un- 
derground mine costs, cost effectiveness and 
tion priorities. (Denker-Florida) 

W77-11454 


STATE WATER CONTROL BOARD V TRAIN 
(STATE COMPLIANCE WITH EFFLUENT 
DEADLINE MANDATORY 
UNDER THE FEDERAL WATER POLLUTION 
CONTROL ACT AMENDMENTS). 

For primary bibliographic entry see Field 6E. 
W77-11456 


REGULATION OF FORESTRY RELATED NON- 
POINT SOURCE POLLUTION UNDER THE 
FEDERAL WATER POLLUTION CONTROL 
ACT AMENDMENTS OF 1972, 

Debevoise and Liberman, Washington, D.C. 

M. C. Miskovsky, and M. B. Van Hook. 

= Resources Lawyer, Vol 9, No 4, p 645-71, 
1976. 


Descriptors: *Forestry, *Forest management, 
*Water pollution sources, *Federal Water Pollu- 
tion Control Act, Legislation, Administrative 
agencies, Regulation, Forests, Water law, Legal 
aspects, Water pollution control, Water quality 
control, Runoff, Pesticides, Pesticide residues, 


Precipitation excess, Administrative decisions, 
Multiple purpose. 

Identifiers: *Nonpoint sources(Pollution), 
*Federal Water Pollution Control Act Amend- 
ments of 1972. 


The Federal Water Pollution Control Act 
(FWPCA) has heretofore lacked comprehensive 
regulations for controlling nonpoint sources of 
pollution. Nonpoint sources are unspecified means 
of transferring pollutants as opposed to point 
sources which transfer pollutants via discernible 
conveyances. Nonpoint sources which are the 
major source of pollution in silvicultural (forestry- 
related) industries evolve from such operations as 
pesticide application, fire conrol, reforestation, 
nurseries and precipitation runoff following har- 
vesting. Pursuant to Sections 208 and 303 of 
FWPCA management, in particular, will be af- 
fected by these regulations. Currently, the Forest 
Service is operating under a legislative mandate to 
manage the National Forests. Present Forest Ser- 
vice management techniques such as multiple-use 
and sustained yield principles conflict with the 
new FWPCA regulations. Under Section 208 and 
303, the Environmental Protection Agency (EPA) 
will have significant enforcement capabilities over 
state forest management. The biggest problem fac- 
ing the EPA is identification of nonpoint sources 
and formulation of regulatory strategies. In addi- 
tion, consideration must be given to whether it is 
appropriate to promote comprehensive land use 
planning from the sole perspective of water pollu- 
tion control. (Denker-Florida) 

W77-11458 


LOUISIANA PACIFIC CORPORATION AND 
CROWN SIMPSON PULP COMPANY 
(REQUESTS FOR VARIANCES FROM BPCT- 
CA). 

Environmental Protection Agency, Washington, 
D.C. 

Federal Register, Vol 42, No 106, p 28167-72, June 
2, 1977. 


Descriptors: *Effluents, *Pulp wastes, *Waste 
water treatment, *Federal Water Pollution Control 
Act, *Industrial wastes, Water quality control, 
Sludge disposal, Waste water disposal, Ultimate 
disposal, Suspended solids, Wood wastes, Waste 
assimilative capacity, Water pollution, Water law, 
Legal aspects, Aerobic bacteria, Biochemical ox- 
ygen demand, Liquid wastes, Oxygen sag, 
Oceans, Pacific Ocean. 


Variances from the best practicable control 
technology currently available (BPCTCA) effluent 
limitation guidelines were requested from the En- 
vironmental Protection Agency (EPA) by two pulp 
mills which discharged into the ocean their com- 
pliance with the BPCTCA requirements would 
result in little or no improvement in receiving 
water quality, and would have detrimental, non- 
water quality, environmental consequences in- 
cluding energy consumption and sludge disposal 
problems. The requested variances were approved 
by the reviewing state agency and submitted to the 
EPA Administrator for final approval. The Ad- 
ministrator tentatively refused the variances, ob- 
jecting to them on two grounds. The Federal 
Water Pollution Control Act forbids consideration 
of the nature or quality of particular receiving 
waters in adopting BPCTCA effluent limitation 
guidelines and applying them to individual point 
sources, since BPCTCA guidelines are technolo- 
gy-based regulations and therefore require no con- 
sideration of the nature of the receiving waters. 
Furthermore, the state erred in holding that the 
non-water quality environmental impacts formed a 
sufficient basis for the variances, since these im- 
pacts were not found to be fundamentally dif- 
ferent from those found on a national level. 
ightman-Florida) 
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AQUACULTURE PROJECTS. 

Environmental Protection Agency, Washington, 
D.C. 

Federal Register, Vol 42, No 95, p 25478-82, May 
17, 1977. 


Descriptors: *Effluents, *Aquiculture, *Federal 
Water Pollution Control Act, *Water quality stan- 
dards, *Marine biology, Regulation, Thermal pol- 
lution, Navigable waters, Administrative agencies, 
Federal government, Industrial wastes, Water 
quality control, Aquatic life, Permits, Legal 
aspects, Legislation, Beneficial use, Experimental 
farms. 


As authorized by Section 318(a) of the Federal 
Water Pollution Control Act, the Environmental 
Protection Agency (EPA) has issued regulations 
which provide the mechanism for permits for the 
discharge of pollutants to navigable waters from 
an aquaculture project and a point source. The 
regulations are intended to allow, on a selective 
basis, controlled discharges, otherwise unlawful 
under the Act, in order to determine the existing 
and potential feasibility of utilizing pollutants to 
grow aquatic organisms which can be harvested 
and used beneficially while at the same time pro- 
tecting other beneficial use of the waters. The 
authority to issue permits is delegated to the re- 
gional administrators. The regulations set 
guidelines for the processing of permits. The 
criteria for the issuance of permits is established; 
the regional administrator is to determine the ef- 
fluent limitations to apply to the discharger of pol- 
lutants to the project and to discharge from the 
aquaculture area. In addition, the regulations call 
for the public posting of applications and any af- 
fected persons may, within the stated manner, ob- 
ject to the issuance thereof and request a public 
hearing. (Jones-Florida) 

W77-11460 


POLLUTION PREVENTION--VESSEL AND OIL 
TRANSFER FACILITIES. 

Coast Guard, Washington, D.C. 

Federal Register, Vol 42, No 123, p 32670-84, June 
27, 1977. 


Descriptors: *Oil wastes, *Oil pollution, *Coast 
Guard Regulations, *Ships, *Water pollution con- 
trol, Oil, Oil industry, Oily water, Oil spills, Water 
pollution, Environmental control, Regulation, 
Water law, Legal aspects, Aquatic environment, 
Water pollution sources, Pollution abatement. 


The Coast Guard has proposed amendments to the 
pollution prevention regulations for vessels and oil 
transfer facilities. The express purpose of these 
amendments is to reduce accidental discharges of 
oil or oily wastes during vessel operations and the 
transfer of such substances to or from vessels. 
These changes are proposed pursuant to sug- 
gestions from industry, Coast Guard operational 
experiences, and new requirements promulgated 
by the Inter-Governmental Maritime Consultative 
Organization in the 1973 International Convention 
for the Prevention of Pollution from Ships. Certain 
of the proposed changes would also facilitate en- 
forcement of the regulations by the Coast Guard. 
The rules, as amended are presented in full, along 
with a discussion of the specific amendments. 
These rules apply to oil transfer facilities which 
handle vessels with a capacity of 250 barrels, or 
more; design and operation of all vessels trans- 
porting oil, excluding public vessels; and oil 
transfer operations in navigable waters to or from 
any vessel with a capacity of 250 or more barrels 
of oil. (Brightman-Florida) 

W77-11461 


EFFECT OF WASTE DISCHARGE REGULA- 
TIONS ON REAL PROPERTY DEVELOPMENT, 
Indiana Univ. at Bloomington. School of Law. 

N. L. White 

Real Property, Probate and Trust Journal, Vol 11, 
p 490-506, Fall 1976. 
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Descriptors: *Water quality control, *Land 
development, *Water pollution, *Waste ‘disposal, 
Clean Air Act, Federal Water Pollution Control 
Act, Air pollution, Effluents, Legislation, Water 
law, Waste treatment, Federal jurisdiction, 
Navigable waters, Water pollution treatment, Air 
na poe effects, Storm drains, Sewage treatment, 

property, Drainage systems, Economic im- 
pact. 


Since federal water and air pollution regulations 
are in a constant state of flux and since state and 
local implementation of the federal laws varies, 
real property developers have found it necessary 
to keep their knowledge of the laws’ developments 
current. When the navigable waters scope of the 
Federal Water Pollution Control Act Amendments 
of 1972 was expanded to include many interstate 
waters, most developers suddenly found them- 
selves subject to federal jurisdiction. Section 208 
of the Act deals with area-wide water quality 
management and may have a significant impact on 
local land use decisions by requiring developers to 
comply with federal and state water quality con- 
trol regulations. Under the National Pollution 
Discharge Elimination System permit program, 
subdivisions and new industries would have to ob- 
tain permits for points source discharges. The En- 
vironmental Protection Agency has published 
guidelines dealing with non-point source 
discharges from construction activities such as 
erosion, increased storm runoff, fertilizer runoff 
and pesticide runoff. Developers may incur in- 
creased costs in preventing these discharges. In- 
dustrial developers face the additional demands 
from the Clean Air Act of 1970 to regulate pollu- 
tants in plants, refineries, or incinerators. 
(Cocheu-Florida) 

W77-11462 


NATIONAL AND INTERNATIONAL EFFORTS 
TO PREVENT TRAUMATIC VESSEL SOURCE 
OIL POLLUTION, 

Coast Guard District (13th), Seattle, Wash. 

A. W. Anderson. 

University of Miami Law Review, Vol. 30, No. 4, 
p 985-1051, Summer 1976. 


Descriptors: *Oil pollution, ‘*Oil _ spills, 
*Accidents, *Ships, Pollutants, Water pollution, 
International commissions, Navigation, Interna- 
tional law, Algae toxins, Algae poisoning, Oily 
water, Marine animals, Marine algae, Plankton, 
Photosynthesis, Poisons, Water pollution effects, 
Water pollution sources, Fish, International 
waters. 


Traumatic vessel source oil pollution is defined as 
oil spillage resulting from unexpected damage to 
the physical container of the oil. Oil pollution is 
extremely destructive to the marine environment 
since it disrupts the food chain by poisoning and 
smothering algae, plankton and intertidal organ- 
isms. It also interferes with phytoplankton 
photosynthesis, reduces dissolved water oxygen, 
impairs recreational facilities, and has been linked 
with genetic/carcinogenic changes in marine life 
and higher animals including man. The problem is 
magnified by the lack of uniform cleanup systems, 
the mobility of oil slicks, the increase of supertan- 
kers in maritime oil transportation, and conflicting 
construction and equipment requirements in dif- 
ferent countries, as well as conflicting laws in in- 
ternational and coastal water. The intergovern- 
mental Maritime Consultative Organization has at- 
tempted uniform regulation of technical and 
economic aspects of maritime commerce. Efforts 
underway to regulate sea traffic include training 
and certification programs. Navigation technology 
exists to prevent groundings and collisions includ- 
ing the use of offshore deepwater ports to reduce 
traffic density in coastal zones. More international 
cooperation is necessary. The author concludes 
that methods already exist to prevent traumatic oil 
pollution without awaiting a technological break 
. (Denker-Florida) 
W77-11467 


WATER RESOURCES PLANNING—Field 6 
Techniques Of Planning—Group 6A 


OCEAN DUMPING, 
Health Effects Research Lab., Cincinnati, Ohio. 


Environmental Law, Vol. 7, No. 1, p 1-23, Fall 
1976. 


Descriptors: *Oceans, *Water pollution, *Waste 
disposal, *Sludge, Siudge disposal, Solid wastes, 
Sewage sludge, Industrial wastes, Organic wastes, 
Sewage wastes, Dredging, Organic matter, Water 
pollution sources, Federal government, Adminis- 
trative agencies, Legislation, International law, 
Treaties, Water pollution control. 

Identifiers: *Ocean Dumping Act, *Ocean dump- 
ing. 


About ten percent of the pollutants entering the 
world’s oceans are the product of ocean dumping. 
Few governmental controls over ocean dumping 
existed prior to the passage of the Ocean Dumping 
Act. This legislation requires the issuance of a per- 
mit from the Environmental Protection Agency 
(EPA) before any wastes may be dumped in the 
oceans. However, in the three years since the 
passage of the Ocean Dumping Act no significant 
changes have occurred in the total quantities of 
materials dumped in the sea. The EPA has also ex- 
perienced difficulty in enforcing the mandates of 
the Convention on the Prevention of Marine Pollu- 
tion by Dumping of Wastes and Other Matter. The 
problem stems from an inability to determine ex- 
actly how much pollutant dumping is permitted 
under the language of the Convention. On the 
domestic level, the EPA is handicapped by the 
lack of scientific knowledge of the environmental 
effects of dumping and also the absence of a clear 
congressional mandate. While uncertainty con- 
tinues over the proper resolution of the ocean 
dumping problem, irreversible environmental 
harm may be occurring. (Moorhouse-Florida) 
W77-11469 


SECTIONS 9 AND 10 OF THE RIVERS AND 


California Univ., Berkeley. School a Law. 
For primary bibliographic entry see Field 6E. 
W77-11470 


SUPERTANKERS AND THE LAW OF THE SEA, 
For primary bibliographic entry see Field 6E. 
W77-11472 


SURVEILLANCE IN WATER QUALITY 
MANAGEMENT, 
Colorado State "Univ., Fort Collins. Dept. of 
Agricultural Engineering 

R. C. Ward, S. R. Nichols, and G. V. Skogerboe. 
Journal of Water Pollution Control Federation, 
Vol 45, No 10, p 2081-87 (1973). 2 fig. OWRT A- 
010 Colo(3), 14-31-0001 -3806. 


Descriptors: *Data collections, *Sampling, 
*Monitoring, *Water quality standards, *Water 
management(Applied), Pollutant identification, 
Basic data collections, Measurement, Engineer- 
ing, Research and Development, Planning, Legal 
aspects, Regulation, Federal government, Local 
governments, Law enforcement, Water policy, 
Standards, Legislation. 


A water quality management program consists of 
planning, regulation, legal enforcement, engineer- 
ing assistance, research, and surveillance. How- 
pre. technical data is the backbone of water quali- 

y management. Identification of polluting sub- 
Shanes: violation of stream standards, monitoring 
to indicate compliance, as well as identification of 
trends in water quality are all dependent on data. 
Currently, this data backbone is quite weak. There 
is a failure at the federal level to require, and at the 
state level adopt, a plan to monitor, water quality 
on a continuing basis. No statutory ai ity ex- 
ists that directs where and how samples be 


taken in order to identify trends. In addition, there 
is no specific procedure prescribed in the law 
whereby the data can be applied to accomplish en- 
forcement. Two solutions are proposed to this 
problem. Either data collection should be up- 
graded to match its importance in enforcing stream 
standards, or the need for such data should be 
reduced by changing the law that requires it. In ac- 
tual practice, a combination of the two will 
pase provide the best solution. (Rieck-Florida) 
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6. WATER RESOURCES 
PLANNING 


6A. Techniques Of Planning 


COMPUTER SIMULATION IN’ WATER 
RESOURCES SYSTEMS. 

Brussels Univ. (Belgium); and Ghent Rijksu- 
niversiteit (Belgium). 


For primary bibliographic entry see Field 2A. 
W77-10806 


DESIGNING SIMULATION MODELS FOR OP- 
TIMIZATION STUDIES, 

Lancaster Univ., Bailrigg (England). Dept. of 
Operational Research. 

J. C. Wilkinson, and D. K. Smith. 

In: Proceedings of the IFIP Working Conference 
on Computer Simulation of Water Resources 
Systems. G. C. Vansteenkist (Ed.), Ghent, Belgi- 
um, July 30-Aug. 2, 1974. American Elsevier 
Publishing Company, Inc., New York, N. Y. p 
169-175, 1975. 4 fig, 7 ref. 


Descriptors: *Simulation analysis, *Optimization, 
*Water resources, Design, River systems, 
Planning, Decision making, Costs, Pumped 
storage, Reservoirs aquifers, Demand, Recharge, 
Pipelines, Inter-basin transfers, Mathematical 
models, Operations research. 

Identifiers: *Search procedure, Minimization, 
Maximization, River Nene(UK), River Wel- 
land(UK). 


The performance and total cost of a complex 
water resource system can frequently be measured 
only by means of a computer simulation model. 
The expense of obtaining such measures for each 
of a virtually infinite number of possible configu- 
rations which may be contemplated at the design 
stage of a system to serve any large area, together 
with the nature of some internal characteristics of 
such systems, precludes the use of classical search 
procedures to find the best configuration. A pur- 
pose-designed search p dure is d which 
recognizes the limitations imposed by the simula- 
tion model. But just as the way in which function 
evaluations are obtained (by simulation) has impli- 
cations for the search procedure, so may the 
method of search have implications for the design 
of the simulation model. The simulation run pro- 
vides a large amount of information relevant to the 
properties of the system with a given set a com- 
ponent sizes; optimization condenses this into usa- 
ble quantities. The total process of designir an 
optimal water resource system will be more effi- 
cient if the simulation model and optimizing rou- 
tine are seen not as distinct and independent 
phases, but as complementary and interactive 
parts of an integrated procedure. An example 
problem is presented based on studies of the rivers 
Welland and Nene in the United Kingdom, illus- 
trating some of the data sets and methods of analy- 
sis. The river system embraces a pumped storage 
reservoir, an artificially recharged aquifer, and 
several demand centers. (See also W77-10806) 
(Bell-Cornell) 
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Field 6—WATER RESOURCES PLANNING 
Group 6A—Techniques Of Planning 


SYSTEMS ENGINEERING APPROACH TO 
AGRICULTURAL AND RURAL DEVELOP- 
MENT SYSTEMS, 

Nairobi Univ. (Kenya). Dept. of Electrical En- 


eae se : : 
For primary bibliographic entry see Field 3F. 
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DYNAMIC MODEL FOR LONG-TERM 
DEVELOPMENT OF WATER RESOURCES 
MANAGEMENT, 

National Water Authority, Budapest (Hungary). 

L. David, F. Szidarovszky, and L. Duckstein. 

In: Proceedings of the IFIP Working Conference 
on Computer Simulation of Water Resource 
Systems. G.C. Vansteenkiste (Ed.) Ghent, Belgi- 
um, July 30-Aug. 2, 1974. American Elsevier 
Publishing Company, Inc., New York, N.Y., 1975, 
p 579-590. 4 fig, 2 tab, 6 ref. 


Descriptors: *Water resources development, 
*Mathematical models, *Long-term planning, 
*Water management(Applied), Economic efficien- 
cy, Social aspects, Algorithms, Computer pro- 
grams, River basins, Equations, Systems analysis. 
Identifiers: Dynamic models, Eastern Hungary. 


Developed is a dynamic, discrete-time continuous 
state model for comparing alternative water 
resources development strategies under limited 
economic, manpower, and natural resources, At 
each yearly state the following variables and func- 
tions are defined: state variables and constraints, 
input variables, state transition functions and out- 
put functions. The dual objective model contains 
an economic efficiency measure and a social 
criterion and should enable optimization by 
dynamic programming. A realistic example based 
on a case in a region of Eastern Hungary is 
presented with a 5-year horizon. Seven alternative 
strategies are examined under several different 
hypotheses for resources availability which yields 
44 alternative cases of development. The computa- 
tional algorithm is coded in ICL FORTRAN lan- 
guage: the total run time was 10 minutes on an 
ODRA 1304 computer for the example considered. 
(See also W77-10806) (Bell-Cornell) 
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NEW TECHNIQUES IN PLANNING A WATER 
MANAGEMENT SYSTEM: A CASE STUDY OF 
COOPERATIVE RESEARCH BETWEEN HUN- 
GARY AND THE USA, 

Arizona Univ., Tucson. 

M. Fogel, I. Bogardi, and D. Davis. 

In: Modeling and Simulation of Water Resources 
Systems. Proceedings of the IFIP Working Con- 
ference on Computer Simulation of Water 
Resources Systems. G.C. Vansteerkiste (Ed.), 
Ghent, Belgium, July 30-Aug. 2, 1974. American 
Elsevier Publishing Company, Inc., New York, 
N.Y., 1975. p 591-597, 21 ref. 


Descriptors: *Water resources, *Decision making, 
*Water requirements, *Stochastic processes, 
*Forecasting, *Simulation analysis, Computer 
programs, Control, Scheduling, Irrigation water, 
Precipitation, Hydrology, Effects, Mathematical 
models, Systems analysis, Project planning, Risks. 
Identifiers: Cost effectiveness, Bayesian decision 
theory, Land modifications, *Hungary. 


Decision-making under uncertainty is the main 
theme of a cooperative water resources research 
project between the Hungarian National Water 
Authority and the University of Arizona. Several 
categories of uncertainties have been distin- 
guished and efforts are being made to quantify 
them by the application of existing techniques or 
the development of new ones. Within the cost-ef- 
fectiveness framework, the techniques of interac- 
tive computer programming, Bayesian decision 
theory and the Hungarian-developed induced 
safety algorithm are being applied at various levels 
of the decision-making process. For situations 
where agricultural water pn sal are to be 


met, the cooperative research is investigating the 
use of inventory control theory for scheduling ir- 
rigation water. Event-based stochastic precipita- 
tion models are being deveioped to describe natu- 
ral uncertainty which, for example, can be used in 
determinig the hydrologic effects of land modifica- 
tions. (See also W77-10806) (Bell-Cornell) 
W77-10821 


PLANNING MODEL FOR SIMULATING DIS- 
TRIBUTION AND COST IN A REGIONAL 
WATER SUPPLY SYSTEM, 
Department of the Environment, Reading 
(England). Centrai Water Planning Unit. 

R. C. Steiner. 

In: Modeling and Simulation of Water Resources 
Systems. Proceedings of the IFIP Working Con- 
ference on Computer Simulation of Water 
Resources Systems. G.C. Vansteenkiste (Ed.), 
Ghent, Belgium, July 30-Aug. 2, 1974. American 
Elsevier Publishing Company, Inc., New York, 
N.Y., p 599-602, 1975. 2 ref. 


Descriptors: *Water supply development, 
*Resource allocation, *Cost analysis, *Long-term 
planning, Simulation analysis, Water demand, Al- 
ternative, Computer programs, Mathematical 
models. . 
Identifiers: Data selection. 


Simulation techniques are well suited to planning 
long-term water resources development. 
Described herein is a study which examined the 
operation of a large number of potential sources, 
demands and interconnecting links over a planning 
period of 26 years. A resource allocation and cost- 
ing model was run many times in order to compare 
different source configurations, deficiencies, 
discount rates, and other measures sensitivity. The 
fundamental data needed to run the model con- 
sisted of source yields, demand center defieien- 
cies, link characteristics and unit costs. Allocation 
was based on the financial ranking of water tran- 
shipment along all feasible sources to demand 
routes. Staged construction of system constituents 
was specified and could be varied as desired. 
Results produced by the mode include annual real 
and discounted capital and running costs of the 
system, yields of sources, flows in links and 
satisfied and unsatified demands. (See also W77- 
10806) (Bell-Cornell) 
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INTEGRATED SURVEYS OF LAND AND 
WATER RESOURCES FOR DEVELOPMENT 
PURPOSES, 

International Inst. for Aerial Survey and Earth 
Sciences, Enschede (Netherlands). 

W. H. de Man. 

In: Proceedings of the IFIP Working Conference 
on Computer Simulation of Water Resources 
Systems. G.C. Vansteenkiste (Ed.), Ghent, Belgi- 
um, July 30-Aug. 2, 1974. American Elsevier 
Publishing Company, Inc., New York, N.Y., p 
603-610, 1975. 2 fig. 


Descriptors: *Surveys, *Water resources develop- 
ment, *Simulation analysis, Land development, 
Water policy. 


Discussed are the ways in which such concepts as 
modeling and simulation can be applied to in- 
tegrated surveys of land and water resources for 
development purposes. ‘Integrated surveys’ in- 
cludes: (1) all activities related to the formulation 
of the survey objectives and tasks; and (2) the sub- 
sequent collection, analysis, and interpretation of 
all relevant information needed for the formula- 
tion of concrete action programs for development 
purposes. Considered are the criteria according to 
which the survey phasing is arranged. The phases 
include pre-survey, reconnaissance survey, semi- 
detailed survey, and detailed survey. Considered 
next are the different steps in each phase: (1) 
(re)definition of development goals; (2) definition 
of survey objectives; (3) design of survey; (4) 


monitoring of survey under execution; and (5) 
presentation of survey results. In conclusion, the 
explicit application of concepts like modeling and 
simulation to integrated surveys guarantees that 
the choice of an optimal alternative will be guided 
not only be quantified targets and criteria but also 
by targets and criteria which cannot be described 
in a mathematical way. A problem, however, is the 
lack of reliable quantified data when sophisticated 
methods are applied. Needed are adapted, rela- 
tively simple methods and procedures for the fruit- 
ful application of these concepts to integrated sur- 
veys. (See also W77-10806) (Bell-Cornell) 
W77-10824 


KEY NOTES AND IMPACTS OF SIMULATION 
AND MODELING TECHNIQUES FOR DECI- 
SION MAKING WATER RESOURCES PRO- 
JECTS IN DEVELOPING AREAS, 

Madhya Pradesh Government Control Board for 
Major Projects, Raipur (India). 

D. R. Sikka. 


In: Proceedings of the IFIP Working Conference 
on Computer Simulation of Water Resources 
Systems. G.C. Vansteenkiste (Ed.), Ghent, Belgi- 
um, July 30-Aug. 2, 1974. American Elsevier 
Publishing Company, Inc., New York, N.Y., p 
611-615, 1975. 2 ref. 


Descriptors: *Water resources, ‘*Projects, 
*Simulation analysis, Effects, Mathematical 
models, Optimization, Planning, Water utilization. 
Identifiers: *Developing areas. 


A principal requirement for the modeling and 
simulation of water resources systems is to un- 
derstand the objectives and alternatives to be con- 
sidered for the fina! decision by those responsible 
for making large-scale public investments on such 
projects as dam and canal construction across 
rivers to provide irrigation, hydro power, water 
supplies, flood control, etc. Not only must the 
input data based on economic and technical fac- 
tors be sound, but also the impact of political, 
legal, social and environmental parameters must 
be correlated in the appropriate perspective. The 
efficient criteria gained from other projects in 
similar circumstances should be applied with cor- 
rective coefficients. In some cases, it is necessary 
to apply the hierarchical approach, particularly in 
urban watersheds and environmental control. The 
concept of equivalent rural watersheds is sug- 
gested. To insure integrated and comprehensive 
water development, it is necessary to know the 
size of and system of action for the plan in a large 
country like India. Perhaps in developing countries 
a ‘requirement approach’ may have to be phased 
into the various model operations both for short 
term and long term plans keeping in view the in- 
crease in population and in the use of water, as in 
the case of the California State Water Plan. In the 
case of Mahanadi Hasdeo, optimization for 
benefits by undertaking time bound stage con- 
struction programs in large projects involving 
heavy investments has been suggested at minimum 
anny rate. (See also W77-10806) (Bell-Cor- 
ne 

W77-10825 


THE DEVELOPMENT OF MODELLING AND 
SIMULATION TECHNIQUES APPLIED TO A 
COMPUTER-BASED TELECONTROL WATER 
SUPPLY SYSTEM, 

Cambridge Univ. (England). 

For primary bibliographic entry see Fieid 4A. 
W77-10826 


OPTIMIZING A PRESSURIZED PIPE-LINE 
NETWORK USING A NEW METHOD, 

Dwars, Heederik and Verhiey Ltd., Amersfoort 
(Netherlands). 

For primary bibliographic entry see Field 5D. 
W77-10829 
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AN APPLICATION OF THE INTERREGIONAL 
1/0 MODEL FOR THE STUDY OF THE IM- 
PACT OF THE MCCLELLAN-KERR ARKAN- 
SAS RIVER MULTIPLE PURPOSE PROJECT, 
Catholic Univ., of America, Washington, D.C. 

U. Kim, and S. K. Kwak. 

IWR Contract Report 77-2, U.S. Army Engineer 
Institute for Water Resources, Fort Belvoir, Vir- 
ginia, March 1977. 212 p, 15 fig, 32 tab, 1 map, 72 
ref, 4 append. 


Descriptors: *Input-output analysis, *Regional 
analysis, *Rivers, *Multiple-purpose projects, 
*Navigation, Assessment, Construction, Effects, 
Economic impacts, Costs, Benefits, National in- 
come, Recreation, Mathematical models, Equa- 
tions, Systems analysis. 

Identifiers: * Arkansas River, Spatial impacts. 


This report is one of a series examining the im- 
pacts of the completed McClellan-Kerr Arkansas 
River Navigation System. The primary objective 
of this contract study was to apply the Interre- 
gional Input-Output Model of the United States, 
developed for the Economic Development Ad- 
ministration by Harvard University, to the assess- 
ment of the impacts of constructing the McClellan- 
Kerr project. The model will also be used to assess 
the economic and spatial impacts of recreation and 
navigation among other project outputs. The gross 
direct and indirect construction impact of the pro- 
ject was estimated by the Interregional Input-Out- 
put Model to be $6.4 billion in output and $2.1 bil- 
lion in household income in 1963 dollars. Of this 
amount, apparently 35.8 percent of the output and 
52 percent of the income are estimated to be 
shared by the project region. This assessment is 
based essentially on short-term construction im- 
pacts and does not represent net increments of na- 
tional income. Other more enduring benefits and 
costs will be obtained through the functional out- 
puts of the McClellan-Kerr Arkansas River 
Navigation System--transportation, flood control, 
water supply, electric power, sediment control and 
channel stabilization, recreation, and fish and wil- 


dlife enhancement. (Bell-Cornell) 

W77-10831 

SYSTEMS ANALYSIS, (LITERATURE 
REVIEW), 

Cornell Univ., Ithaca, N.Y. Dept. of Environmen- 
tal Engineering. 


D. P. Loucks, and J. B. Bell. 
Journal of the Water Pollution Control Federation, 
Vol. 49, No. 6, p 1525-1537, June 1977 (Annual 
Literature Review). 113 ref. 


Descriptors: *Water pollution control, *Planning, 
*Management, *Design, *Systems analysis, Deci- 
sion making, Economic efficiency, *Simulation 
analysis, *Optimization, *Bibliographies, Water 
quality, Waste water(Pollution), Ecosystems, 
Desalination, Statistical methods, Regional analy- 
sis, Economic impact, Land use, Groundwater, 
Mathematical models, Analytical techniques. 
Identifiers: Data management. 


Enumerated and briefly summarized are 113 docu- 
ments pertaining to the field of water pollution 
control. These comprise a review of the 1976 
literature on the development and application of 
systems analysis techniques for defining and 
evaluating alternative water pollution control poli- 
cies. The article is divided into six categories: (1) 
aquatic ecosystems; (2) wastewater and storm- 
water collection; (3) wastewater treatment and 
disposal; (4) salinity and desalination; (5) data 
Management; (6) statistical models; (7) regional 
water quality planning and control; (8) economic 
and regulatory impacts; (9) land use impacts; (10) 
groundwater quality; and (11) conference 
proceedings. The writings, including reports, 
monographs, articles, and proceedings, consider a 
broad spectrum of mathematical modeling 
techniques, such as simulation parka ota linear and 


nonlinear ape eagp be earn. 
discriminant analysis, mix er ae. 


WATER RESOURCES PLANNING—Field 6 
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multiple regression analysis, geometric pro- 

, prescriptive goal programming, as well 
as the combined use of simulation and optimiza- 
tion methods, to evaluate feasible and often 
minimum cost design and management alterna- 
tives for water quality planning. (Bell-Cornell) 
W77-10832 


LOW COST DRAINAGE NETWORKS, 
South Australian Inst. of Tech., Adelaide. 
For primary bibliographic entry see Field 4A. 
W77-10833 


OPTIMAL ALLOCATION OF ARTIFICIAL IN- 
STREAM AERATION, 

Consiglio Nazionale delle Ricerche, Milan (Italy). 
Centro di Teoria dei Sistemi. 

For primary bibliographic entry see Field 5G. 
W77-10835 


RESERVOIRS WITH SEASONALLY VARYING 
MARKOVIAN INFLOWS, AND THEIR FIRST 
PASSAGE TIMES, 

For primary bibliographic entry see Field 2E. 
W77-10836 


ENVIRONMENTAL MODELING AND DECI- 
SION MAKING: THE UNITED STATES EX- 


Butler Univ., 
Research Inst. 
Report by the Holcomb Research Institute for the 
Scientific Committee on Problems of the Environ- 
ment, Butler University, Indianapolis, Indiana. 
Praeger Special Studies in U.S. Economic, Social, 
and Political Issues, Praeger Publishers, N.Y., 
N.Y., 1976. 152 p, 1 fig, 2 tab, 215 ref. Price - 
$16.50. 


Indianapolis, Ind. Holcomb 


Descriptors: *Environment, *Mathematical 
models, *Decision making, *Simulation analysis, 
*Pollution abatement, Water resources, At- 
mosphere, Ecology, Agriculture, Water pollution 
control, Water policy, Delaware River, Salinity, 
Standards, Colorado River, Hawaii, Constraints, 
Projects, DDT, Air pollution, Planning, Fisheries, 
*Surveys. 

Identifiers: *Case studies, Urban modeling, Re- 
gional management, World systems, Chicago(IIl), 
Nutrition system simulation game, Community 
renewal programs, Operations modeling. 


This report is the United States contribution to the 
simulation modeling assessment project sponsored 
by the Scientific Committee on Problems of the 
Environment (SCOPE) of the International Coun- 
cil of Scientific Unions (ICSU). Evaluated is the 
present state of environmental modeling in the 
United States, with particular emphasis on the use 
of models in environmental policy formulation and 
decision making. The constraints and institutional 
circumstances surrounding both model develop- 
ment and decision making are examined to identify 
such factors as data, theory, validation, and cost, 
which affect the transfer and use of modeling. 
General surveys are presented which assess the 
current state of modeling and model use in seven 
areas: atmospheric, water resources, ecological, 
agricultural, urban, regional environmental 
management, and world systems. Five case stu- 
dies of models applied to decision making are ex- 
amined and evaluated, including the use of water 
resource models in urban policy making. It is con- 
cluded that models iene’ fox a single client are 
successful. Future challenges lie in the develop- 
ment and use of models of complex systems in 
which longer-term planning or policy-type deci- 
sions are involved for numerous clients and with 
input from many disciplines. Technical modeling 
problems related to data, theory, and validation in- 
crease with the complexity of the model. One of 
the greatest obstacles to improved model use is 
that of achieving effective interaction among 
modelers from different disciplines and between 


107 


modelers and decision makers. (See W77-10840 
thru W77-10842) (Bell-Cornell) 
W77-10839 


WATER RESOURCE MODELING. 

Butler Univ., Indianapolis, Ind. Holcomb 
Research Inst. 

In: Environmental Modeling and Decision Mak- 
ing: The United States Experience. Report by Hol- 
comb Research Institute, Indianapolis, Indiana. 
Praeger Special Studies in U.S. Economic, Social, 
and Political Issues, Praeger Publishers, N.Y., 
N.Y., 1976, p 45-52. 16 ref. 


Descriptors: *Water resources, *Mathematical 
models, *Simulation analysis, *Water policy, 
*Planning, Management, Water quality, Optimiza- 
tion, Hydrology, Projects, Flood control, Water 
supply development, Computers, Systems analy- 


sis. 
Identifiers: Interdisciplinary analysis, Operations 
models. 


In the 1950s, the introduction of the computer 
facilitated the development and use of systems 
analysis as opposed to simpler analytical methods 
for water resource management. Throughout the 
1960s and 1970s, a growing concern for environ- 
mental quality and a recognition of the strain being 
put upon traditional water supply sources by an in- 
creasing variety of conflicting uses both stimu- 
lated interest in the optimization of multiple 
resource objectives and in the interdisciplinary 
analysis of water resource issues. In response to 
these trends, the current U.S. modeling effort of 
water resources has made significant advances in 
integrating the knowledge of many disciplines ad- 
dressing problems of allocating a finite resource 
among many differing demands. The present array 
of water resources simulation models deal mainly 
with: (1) water quantity; (2) water quality, involv- 
ing the control of manmade or natural pollutants; 
or (3) the interrelationship between water quantity 
and quality. Discussed are operations models 
under the separate categories of water quantity 
and water quality. Next, the quantity and quality 
aspects are considered jointly in the c ontext of the 
more complex planning-policy models. These rely 
on the interfacing of the natural and social 
sciences and represent a newer and less so- 
phisticated area of water resources research. (See 
also W77-10839) (Bell-Cornell) 

W77-10840 


ECOLOGICAL MODELING. 

Butler Univ., Indianapolis, Ind. Holcomb 
Research Inst. 

In: Environmental Modeling and Decision Mak- 

ing: The United States Experience. Report by Hol- 
comb Research Institute, Indianapolis, Indiana. 
Praeger Special Studies in U.S. Economic, Social, 
and Political Issues, Praeger Publishers, N.Y., 
N.Y., p 53-65, 1976. 3 ref. 


Descriptors: *Ecology, *Surveys, *United States, 
*Mathematical models, models, Deci- 
sion making, Evaluation, Fisheries, Operations, 
Planning, Rangelands, Colorado, Projects, 
Systems analysis, Forestry. 

Identifiers: *Resource management, Research 
modeling, Policy models, Environmental impact 
assessment. 


The technology of computer science has proved to 
be an efficient tool for studying 

systems. So far, computer models have been used 
mainly to advance ecological science; the 

tion of ecological models to decision making is 
even newer and is limited by a number of factors 


in modeling 
systems and in the application of these models in 
the United States. First, developments in ecologi- 
cal modeling before and during the United States 
International Biological Program are described. 
This is followed by an evaluation of modeling in 
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environmental impact assessment. Finally, the use 
of operations and are S ~— is a 
amined for forestry, fisheri rangelan 
management. (See also W77- 10839) Bell Coeeet 
W77-10841 


REGIONAL ENVIRONMENTAL MANAGE- 
MENT MODELING. 
Butler Univ., Indianapolis, Ind. Holcomb 


Research Inst. 

In: Environmental Modeling and Decision Mak- 
ing: The United States Experience. Report by Hol- 
comb Research Institute, Indianapolis, Indiana. 
Praeger Special Studies in U.S. Economic, Social, 
and Political Issues, Praeger Publishers. N.Y., 
N.Y., p 80-89 (Chapter 9), 1976. 1 ref. 


Descriptors: *Regional development, *Regional 
analysis, *Model studies, *Water quality control, 
*Delaware River, *Colorado River, *Hawaii, 
Estuaries, Environment, Management, Salinity, 
Standards, River basins, Interstate rivers, Water 
policy, Simulation analysis, Planning, Dissolved 
oxygen, Political aspects, Systems analysis. 


The idea of managing both renewable and non- 
renewable resources on a regional basis has 
developed steadily during this century. Regional 
simulation models have proliferated in recent 
years. With the increase in quantity of data and the 
complexity of the systems being modeled, not to 
mention political and institutional complications, 
the widespread use of models in regional-environ- 
mental problem solving has been hindered. 
Discussed herein are the salient characteristics of 
three representative regional modeling ex- 
periences: the Delaware River Eustuary pollution 
control policy; the Colorado River salinity control 
standards; and regional environmental manage- 
ment for Hawaii. The Delaware Estuary and 
Colorado River models both involve regional 
Management aspects of interstate river basins. 
However, the former has proved to be largely un- 
successful while the latter has made a substantial 
contribution to the formation of regional policy. In 
the third example, models developed by the 
Hawaii Environmental Simulation Laboratory 
have been applied to a number of regional planning 
issues at the state and local levels. All three cases 
involve planning-policy-type models. (See also 
W77-10839) (Bell-Cornell) 

W77-10842 


SEASONAL AND NONSEASONAL ARMA 
MODELS IN HYDROLOGY, 

Hackensack Water Co., Weehawken, N. J.; and 
Purdue Univ., Lafayette, Ind. 

For primary bibliographic entry see Field 2A. 
W77-10843 


INCOMMENSURABLES AND TRADEOFFS IN 
WATER RESOURCES PLANNING, 

Florida Univ., Gainesville. Dept. of Food and 
Resource Economics. 

For primary bibliographic entry see Field 6B. 
W77-10844 


MANAGEMENT OF GROUNDWATER AND 
SURFACE WATER VIA DECOMPOSITION, 
Case Western Reserve Univ., Cleveland, Ohio. 
Dept. of Systems Engineering. 

For primary bibliographic entry see Field 4B. 
W77-10845 


OPTIMAL STORAGE CONTROL IN A COM- 
BINED SEWER SYSTEM, 

Georgia Inst. of Tech., Atlanta. School of Civil 
Engineering 
For primary bibliographic entry see Field 5D. 
W77-10846 


PRESCRIPTIVE MODELS FOR NONSTRUC- 
TURAL FLOODPLAIN PLANNING 

Cornell Univ., seer a School of Civil and 
Environmental Engin 

For primary bibliographic e entry see Field 6F. 
W77-10847 


EXTENDED PERIOD SIMULATION OF WATER 
SYSTEMS--PART A, 

Systems Control, Inc., Palo Alto, Calif. 

For primary bibliographic entry see Field 4A. 
W77-10848 


LINKED MODELS FOR MANAGING RIVER 
BASIN SALT BALANCE, 
California Univ., Davis, Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 4A. 
W77-10849 


QUANTIFYING SOCIETAL GOALS: DEVELOP- 
MENT OF A WEIGHTING METHODOLOGY, 
Arizona Univ., Tucson. Dept. of Agricultural 
Economics. 

R. L. Gum, T. G. Roefs, and D. B. Kimball. 

Water R h, Vol 12, No 4, p 617- 
622, August 1976. 3 fig, 1 tab, 24 ref: OWRT C- 
4330(9049\(3)UT AH). 


Descriptors: *Planning, *Methodology, *Water 
resources, *Water policy, Measurement, Decision 
making, “Arizona, New Mexico, Economics, 
Aesthetics, Recreation, Constraints, Systems 
analysis, Equations. 

Identifiers: *Societal goals, Preference weights. 





The basic structure of the Techcom planning 
methodology is reviewed. In the context of this 
system, a weighting methodology is developed to 
measure preferences re the attainment of 
postulated societal goals. The selected methodolo- 
gy, the Metfessel general allocation test, is applied 
to the hierarchies of three Techcom goals relating 
to aesthetics, economics, and recreation. The 
weighting methodology i is tested with answers to a 
mail questionnaire randomly distributed 
throughout Arizona and New Mexico. Examples 
of the resulting preference weights are presented, 
and the use of such measures by decision makers 
is discussed. (Bell-Cornell) 

W77-10850 


INDEX OF LAKE BASIN LAND USE FOR LAND 
USE PLANNING PURPOSES, 

Vermont Agricultural Experiment Station. 

For primary bibliographic entry see Field 5G. 
W77-10852 
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DESIGNING SIMULATION MODELS FOR OP- 
TIMIZATION STUDIES, 

Lancaster Univ., Bailrigg (England). Dept. of 
Operational Research. 

For primary bibliographic entry see Field 6A. 
W77-10808 


DYNAMIC MODEL FOR’ LONG-TERM 
DEVELOPMENT OF WATER RESOURCES 
MANAGEMENT, 

National Water Authority, Budapest (Hungary). 
For primary bibliographic entry see Field 6A. 
W77-10820 


NEW TECHNIQUES IN PLANNING A WATER 
MANAGEMENT SYSTEM: A CASE STUDY OF 
COOPERATIVE RESEARCH BETWEEN HUN- 
GARY AND THE USA, 

Arizona Univ., Tucson. 

For primary bibliographic entry see Field 6A. 
W77.1082! 


SYSTEMS ANALYSIS, (LITERATURE 
REVIEW), 

Cornell Univ., Ithaca, N.Y. Dept. of Environmen- 
tal Engineering. 

For primary bibliographic entry see Field 6A. 
W77-10832 


THE VALUES OF GOODS AND SERVICES--IM- 
PLICATIONS FOR A FLEXIBLE NATIONAL 
WATER POLICY, 

Economic Research Service, Washington, D.C. 

R. B. McKusick, R. M. Adams, and J. H. Snyder. 
Water Resources Bulletin, Vol. 13, No. 3, p 489- 
498, June 1977. 1 fig, 1 tab, 13 ref. 


Descriptors: *Water policy, *Economics, *Water 
resources, Measurement, ornia, 
Cost-benefit analysis, Evaluation, Equations, 
Mathematical models, Systems analysis. 
Identifiers: *Commodity demand curves, *Goods 
and services, Producer and consumer surplus, In- 
terregional competition, Quadratic programming, 
Values. 


This paper evolved from a concern that water 
resource administrators and planners do not have 
a consistent definition of a value of goods and 
services of outputs from projects and programs. A 
more flexible approach to planning and evaluation 
is presented that izes the interaction of 
production and consumption through the use of 
commodity demand curves. Use of the concept of 
consumer surplus permits measurement of the dif- 
ferential impacts on producers’ and consumers’ 
welfare. Quadratic programming is suggested as a 
consistent means of quantifying these differential 
impacts. That such an approach is empirically 
feasible is verified by a recent study of the Califor- 
nia agricultural sector which, employing a 
quadratic solution procedure, was used to estimate 
the value of goods and services and producer and 
consumer tradeoffs. Two major limitations in the 
particular application of this approach may be the 
lack of good regional demand estimates and the 
exclusion of water demand relationships for other 
uses, such as fish and wildlife. These problems, 
however, can gradually be met as data bases and 
methodology improve. (Bell-Cornell) 

W77-10837 


INCOMMENSURABLES AND TRADEOFFS IN 
WATER RESOURCES PLANNING. 

Florida Univ., Gainesville. Dept. *of Food and 
Resource Economics. 

G. D. Lynne. 

Water Resources Bulletin, Vol. 13, No. 1, p 93- 
105, February 1977. 3 fig, 3 tab, 14 ref. OWRT B- 
017-MASS(7). 


Descriptors: *Water resources, *Planning, 
*Economics, *Mathematical models, Decision 
making, Equations, Evaluation, Prices, Benefits, 
Costs, Reservoirs, Systems analysis. 

Identifiers: *Multiple objectives, *Tradeoffs, 
*Neoclassical economic models, *Conceptual 
models, Price ratios. 


Society has many objectives, many of which are 
not commensurable. This problem of incommen- 
surability is generally referred to as the multiple 
objective problem and leads to the notion of 
tradeoffs. Various approaches to calculating 
tradeoffs in water resource development have 
been advocated by several authors. Many have 
made errors in the context of the conceptual model 
presented herein. It is that the correct 
framework for tradeoff lysis is the neoclassical 
economic model. The relevant tradeoffs, then, are 
really price ratios. These, in turn, must be calcu- 
lated so as to allow comparison of product mixes 
where the expenditure on resources is the same. 
This is where several authors have erred. An em- 
pirical example, based in part on actual data for 
the proposed Bronco dam and reservoir complex 
in western North Dakota, which illustrates the cor- 
= ty ao of the model is presented. (Bell- 
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QUANTIFYING SOCIETAL GOALS: DEVELOP- 
MENT OF A WEIGHTING METHODOLOGY, 
Arizona Univ., Tucson. Dept. of Agricultural 
Economics. 

For primary bibliographic entry see Field 6A. 
W77-10850 


ENGINEERING-ECONOMIC ANALYSIS OF 
SHORE PROTECTION SYSTEMS: A 
BENEFIT/COST MODEL, 

Michigan Univ., Ann Arbor. Coastal Zone Lab. 
For primary bibliographic entry see Field 2H. 
W77-10905 


THE POTENTIAL FOR GROWTH AND 
DEVELOPMENT IN TENNESSEE 
Arkansas State Univ., State University. Dept. of 


Geography. 
For iuay bibliographic entry see Field 6D. 
W77-10916 


CITIZEN PERCEPTION OF COASTAL AREA 
PLANNING AND DEVELOPMENT: A STUDY 
OF THE ATTITUDES AND KNOWLEDGE OF 
LOUISIANAS 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

J. L. Lindsey, K. W. Paterson, and A. L. Bertrand. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-254 018, 
Price codes: A03 in paper copy, A01 in microfiche. 
Report LSU-T-76-001, March, 1976, 30 p, 25 tab, 
10 plates, 1 fig, 9 ref, 1 appendix. 


Descriptors: *Louisiana, *Coasts, *Attitudes, 
*Land management, Psychological aspects, Social 
aspects, Management, Motivation, Land develop- 
ment, Planning, Land resources. 

Identifiers: *Citizen perception, Coastal area 
planning, Coastal zone management. 


This study presents data on the Louisianan’s per- 
ception of the coastal zone, knowledge of and at- 
titudes toward coastal zone management and 
development, feelings about responsibility for 
control and development of coastal zone 
resources, and the relation of selected socio-per- 
sonal characteristics to the conception of coastal 
zone problems and management. Citizens perceive 
the coast as being a non-urban region even when 
urban centers are part of the coast. They feel that 
mineral extraction and commercial fishing are the 
most important activities. The people and the way 
of life are thought to be different from the rest of 
the state. Most citizens have no knowledge of 
coastal zone management. They are aware of 
problems in the coastal zone but could not name 
specific types of probiems. They feel that marshes 
should be used for recreation and light industry. 
There is strong sentiment for owner control of 
privately held land. Opinion is divided on whether 
state, local, or private interests should be respon- 
sible for coastal zone management, but most agree 
that the Federal Government should not play a 
major role. The groups most knowledgeable about 
coastal zone management and problems include 
younger persons, more highly educated persons, 

more affluent persons, whites, and urbanites. 

(Nessa-NC) 

W77-10932 


PROBLEMS IN THE ADOPTION OF NEW 
IDEAS AND PRACTICES, 

Louisiana State Univ., Baton Rouge. Cooperative 
Extension Service. 

L. de la Bretonne, Jr. 

In: Time-Stressed Coastal Environments: Assess- 
ment and Future Action, Proceedings of 2nd An- 
nual Conference of The Coastal Society, held New 
Orleans, LA, November 17-20, 1976. p 281-288, 1 
fig, 1 tab, 5 ref. 
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Descriptors: *Information exchange, *Fisheries, 
*Coasts, *Resources development, Education. 
Identifiers: *Outer Continental Shelf. 


A new Marine Advisory Program has been imple- 
mented through the Louisiana Sea Grant Program 
and Extension to reach producers and users of the 
marine environment. This paper describes the 
problems involved in dissemination of information 
from the researcher to the target audience. Addi- 
tionally, the adoption practices by various groups 
in relation to the traditional Extension education 
programs and the feed-back mechanisms of the 
programs are discussed. (See also W77-11022) 
(Sinha-OEIS) 
W77-11042 


ENVIRONMENTAL IMPACT ANALYSIS: THE 
CENTRAL ARIZONA PROJECT AS AN EXAM- 
PLE, 

Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

For primary bibliographic entry see Field 6G. 
W77-11082 


DEVELOPMENT OF AN AREAL MANAGE- 
MENT CONCEPT FOR GULF PENAEID 
SHRIMP. 


Louisiana Wildlife and Fisheries Commission, 
New Orleans, La. 

For primary bibliographic entry see Field 2L. 
W77-11124 


LAND AND WATER RESOURCES FOR EN- 
VIRONMENTAL RESEARCH ON THE OAK 
RIDGE RESERVATION, 

Oak Ridge National Lab., Tenn. Environmental 
Sciences Div. 

For primary bibliographic entry see Field 6G. 
W77-11130 


FUTURE WATER POLICIES (A COMMENTA- 
RY ON THE NATIONAL WATER COMMIS- 
SION REPORT), 

Soil Conservation Service, Washington, D.C. 

For primary bibliographic entry see Field 6E. 
W77-11160 


TOCKS ISLAND DEAUTHORIZATION 
(HEARINGS ON S 3106, WHICH WOULD 
DEAUTHORIZE TOCKS ISLAND RESERVOIR 
PROJECT FROM PARTICIPATION IN THE 
DELAWARE RIVER BASIN PROJECT). 

For primary bibliographic entry see Field 6E. 
W77-11448 


6C. Cost Allocation, Cost Sharing, 
Pricing/Repayment 


PLANNING MODEL FOR SIMULATING DIS- 
TRIBUTION AND COST IN A REGIONAL 
WATER SUPPLY SYSTEM, 

Department of the Environment, Reading 
(England). Central Water Planning Unit. 

For primary bibliographic entry see Field 6A. 
W77-10822 

LOW COST DRAINAGE NETWORKS, 

South Australian Inst. of Tech., Adelaide. 


For primary bibliographic entry see Field 4A. 
W77-10833 


COST-EFFECTIVE COMPARISON OF LAND 
APPLICATION AND ADVANCED WASTE- 
WATER TREATMENT, 

Environmental Protection Agency, Washington, 
D. C. Office of Water Program Operations. 

For primary bibliographic entry see Field 5D. 
W77-10928 
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SENSITIVITY OF DESALTED WATER COSTS 
FROM VARIOUS PROCESSES TO CHANGING 
ENERGY PRICES, 

Mekorot Water Co., Tel-Aviv (Israel). Engineering 
Div. 

For primary bibliographic entry see Field 3A. 
W77-11072 


THE USE OF CROSSOVER DISCOUNT RATES 
IN IRRIGATION SCHEME DESIGN, 

Bradford Univ. (England). Dept. of Economics. 
For primary bibliographic entry see Field 3F. 
W77-11401 


ARIZONA PUMP WATER BUDGETS, 1977. 
(MARICOPA, PIMA, PINAL, COCHISE AND 
GREENLEE COUNTIES: 


)s 
Arizona Univ., Tucson. Coll. of Agriculture. 
For primary bibliographic entry see Field 8C. 
W77-11431 


FEASIBILITY OF INTRODUCING SOLAR- 
POWERED IRRIGATION ON A REPRESENTA- 
TIVE ARIZONA FARM, 

Arizona Univ., Tucson. Dept. of Agricultural 
Economics. 

For primary bibliographic entry see Field 3F. 
W77-11440 


6D. Water Demand 


THE POTENTIAL FOR GROWTH AND 


DEVELOPMENT IN TENNESSEE, 

Arkansas State Univ., State University. Dept. of 
Geography. 

H. B. Stroud. 


Growth and Change, Vol. 7, No. 4, October 1976, 
p 13-17, 3 fig. 


Descriptors: *Tennessee, *Water supply, *Water 
demand, *Dependable supply, *Groundwater 
availability, Ground es, Low flow, 





Planning. 
Identifiers: Growth management. 


Surface water and groundwater supplies are com- 
pared with existing demands in Tennesse. The 
comparison helps to identify regions where water 
may be in short supply in the future. The seven- 
day, ten-year low stream flow, expressed as mil- 
lions of gallons per day, was computed for all gag- 
ing stations, and then divided by the drainage area 
above the gage. This provided flow figures that 
could be used on a comparable basis as flow ex- 
pressed in millions of gallons per day per square 
mile. Three significantly different magnitudes of 
flow were used as a basis for identifying low flow 
regions. These regions were mapped and analyzed. 
Ground water data were analzyed and a revised 
groundwater potential map was developed. Water 
withdrawal rates were compared to minimum 
potential surface and groundwater supplies. On 
the generalized scale of this study, water appears 
abundant. However, localized demands will ex- 
ceed the regional averages mapped here. Problem 
areas are identified and discussed. A similar study 


recommended for use by regional planners who 
wish to identify water limited regions for growth 
management purposes. (Nessa-NC) 
W77-10916 


IMPACT ON TEXAS WATER QUALITY AND 
RESOURCES OF ALTERNATE STRATEGIES 
FOR PRODUCTION, DISTRIBUTION, AND 
UTILIZATION OF ENERGY IN TEXAS IN THE 
PERIOD 1974-2000, 

Texas Univ. at Austin. 

For primary bibliographic entry see Field SC. 
W77-10930 


Field 6—WATER RESOURCES PLANNING 


Group 6D—Water Demand 


CROP PRODUCTION POTENTIALS IN INDIA-- 
A WATER AVAILABILITY BASED ANALYSIS, 
Punjab Agricultural Univ., Ludhiana (India). 

For primary bibliographic entry see Field 3F. 
W77-11091 


GROUND WATER SYSTEM EVALUATION 
FOR WADI NISAH-SAUDI ARABIA, 

Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

For primary bibliographic entry see Field 4B. 
W77-11426 


6E. Water Law and Institutions 


SYSTEMS ENGINEERING APPROACH TO 
AGRICULTURAL AND RURAL DEVELOP- 
MENT SYSTEMS, 

Nairobi Univ. (Kenya). Dept. of Electrical En- 
gineering. 

For poo bibliographic entry see Field 3F. 
W77-10819 


KEY NOTES AND IMPACTS OF SIMULATION 
AND MODELING TECHNIQUES FOR DECI- 
SION MAKING WATER RESOURCES PRO- 
JECTS IN DEVELOPING AREAS, 

Madhya Pradesh Government Control Board for 
Major Projects, Raipur (India). 

For primary bibliographic entry see Field 6A. 
W77-10825 


SUMMARY STATEMENTS OF WATER 
RESOURCES INVESTIGATIONS 1976-77, 
Geological Survey, Tallahassee, Fla. Water 
Resources Div. 

For primary bibliographic entry see Field 9C. 
W77-10863 


SAFE DRINKING WATER ACT OF 1974--HIS- 
TORY AND CRITIQUE, 

For primary bibliographic entry see Field 5G. 
W77-10923 


NATIONAL ENVIRONMENTAL 
COORDINATION OR CONFUSION, 
North Texas State Univ., Denton. 

S. Adams, F. P. Williams, P. M. Ginter, and A. C. 
Rucks. 

Environmental Science and Technology, Vol 10, 
No 8, August 1976, p 757-760, 1 fig, 1 tab, 6 ref. 


POLICY: 


Descriptors: *Administration, *Environmental ef- 
fects, Management, Environment. 

Identifiers: *Environmental Impact Statement, 
National Environmental Policy Act, Environmen- 
tal protection. 


A brief explanation of the Council on Environ- 
mental Quality’s (CEQ’s) history and purpose is 
presented. The environmental impact statement 
(EIS) process is then described. Several sources of 
confusion in EIS preparation are identified. First, 
there are a multitude of formats. Although the 
CEQ has developed general guidelines governing 
EIS preparation, each agency affected by the 
process has additional guidelines, which creates 
confusion when more than one agency must 
review the same project. Second, the determina- 
tion of what constitutes a significant environmen- 
tal impact varies between agencies, and between 


agenc’ and the CEQ. The CEQ’s effectiveness 
as a aati and governing board is 
discus vailable evidence is considered in- 
conclu two-fold criticism is presented. 
First, u *s efforts have simply been in- 
adequate ‘iticism is tempered by the conclu- 
sion that a te techniques for evaluating en- 
vironmental scts are not always available. The 


EIS process is seen as a catalyst in the develop- 
ment of the needed techniques. Second, bu- 


reaucratic stumbling blocks, red tape, and the cost 
of EIS preparation have given the CEQ a political 
emphasis. Examples are provided to reinforce 
these criticisms. (Nessa-NC 


THE NATIONAL FLOOD INSURANCE PRO- 


WESTERLY, CHARLESTOWN, AND SOUTH 
KINGSTOWN, RHODE ISLAND, 
New England River Basins Commission, Boston, 


Mass. 
For primary bibliographic entry see Field 6F. 
W77-10931 


COASTAL ZONE MANAGEMENT: A 
LAWYER’S PERSPECTIVE. 

Environmental Defense Fund, East Setauket, 
N. 


Y. 
J. T. B. Tripp. 
In: Time-Stressed Coastal Environments: Assess- 
ment and Future Action, Proceedings of 2nd An- 
nual Conference of The Coastal Society, held New 
Orleans, LA, November 17-20, 1976. p 135-151. 


Descriptors: *Legislation, *Land use, *Wetlands, 
*Resources development, *Environmental ef- 
fects, Conservation, Coasts, Baseline studies. 
Identifiers: *Outer Continental Shelf, *Coastal 
zone management, Real estate. 


A legal framework is developed in which to ex- 
plain, evaluate and justify a conservationist’s view 
of coastal zone development by real estate and 
other activities and the role of recent federal en- 
vironmental legislation in regulating that develop- 
ment. Federal, conservation-oriented legislation, 
regulating real estate development and other uses 
of coastal resources in the coastal zone, may be 
evaluated from two perspectives: (1) the ineffec- 
tiveness of nuisance law in protecting property in- 
terests, dependent on conservation of coastal 
water resources, from the adverse impacts of real 
estate and other development in the coastal zone, 
and (2) the social necessity for legislation compen- 
sating for the impact of traditional federal water 
resource, development-oriented legislation which 
has subsidized and continues to subsidize degrada- 
tion of coastal water resources. (See also W77- 
11022) (Sinha-OEIS) 

W77-11028 


THE ROLE OF GOVERNMENT IN REAL 
ESTATE DEVELOPMENT 

Louisiana State Planning Office, Baton Rouge. 
Coastal Resources Program. 

P. H. Templet, and J. Lindsey. 

Time-Stressed Coastal Environments: Assessment 
and Future Action, Proceedings of 2nd Annual 
Conference of the Coastal Society, held New Or- 
leans, LA, November 17-20, 1976. p 152-157. 


Descriptors: *Land use, *Wetlands, *Resources 
development, *Environmental effects, 
*Legislation, Pollution abatement, Louisiana. 
Identifiers: *Outer Continental Shelf, *Coastal 
Zone management, Real estate. 


The traditional role of government in real estate 
development is expanding and now involves the 
question of where developments can be situated. 
In Louisiana this becomes a question of wetlands 
modification and choosing the best areas to site 
real estate developments. Local governments will 
probably make most of the decisions regarding 
such sitings and the role of state government will 
be to provide technical assistance and to develop 
guidelines which local governments can implement 
with some state overview. Intrinsic suitability 
mapping is part of the technical assistance to local 
governments for use in siting real estate develop- 
ment. The balance of conservation and develop- 
ment envisioned by the Federal Coastal Zone 
Management Act can best be carried our in Loui- 


siana by this partnership of state and local govern- 
ments utilizing the latest technical information. 
(See also W77-11022) (Sinha-OEIS) 

W77-11029 


ENVIRONMENTAL CONSIDERATIONS OF 
THE OIL AND GAS PRODUCTION INDUSTRY 
IN THE COASTAL ZONE, 

Texaco Inc., New Orleans, La. 

For primary bibliographic entry see Field 5G. 
W77-11032 


WATER QUALITY AND MOLLUSCAN SHELL- 
FISH: AN OVERVIEW OF THE PROBLEMS 
AND THE aaa OF APPROPRIATE 
FEDERAL LAW: 

Stanford esas Inst., Arlington, Va. Center for 
Resource and Environmental Systems Studies. 

For primary bibliographic entry see Field 5G. 
W77-11048 


THE POLITICS OF SALT: BACKGROUND AND 
IMPLICATIONS OF THE MEXICAN-AMER- 


ICAN TREATY OF 1944, 

Arizona Univ., Tucson, Inst. of Government 
Research. 

W. Tilden. 

Preliminary Report, (1975). 123 p, 5 tab, 62 ref. 
Descriptors: *Mexican water treaty, *Colorado 
River, *Water law, ‘Political aspects, 


*International waters, International Bound and 
Water Comm, Saline water, Water quality, Inter- 
national law, Governmental interrelations, 
Legislation. 


Unresolved problems concerning the saline 
Colorado River water supplied to Mexico by the 
United States for agricultural irrigation are 
discussed. The 1944 Water Treaty between these 
two countries allocated 1.5 million acre-feet of 
water to Mexico, but only much later did the U.S. 
agree to accept responsibility for water quality. 
Legal analysis deals with the various allocations of 
Colorado River water made by treaty and statute. 
The legal principles adopted by governments con- 
cerning use of international rivers include absolute 
territorial sovereignty, absolute territorial integri- 
ty, community in waters, or restricted territorial 
sovereignty and integrity. In the case of the 1944 
treaty, the U.S. basically interpreted its obliga- 
tions according to the first principle while Mexico 
adopted the terms of the fourth principle. The im- 
precise language of the treaty had much to do with 
water quality disputes in later years. As the U.S. 
political climate changed, resolution of the dispute 
was possible; by 1973, the Brownell Commission, 
appointed by President Nixon, submitted recom- 
mendations to both governments to facilitate such 
resolution. Game theory, as discussed by Har- 
sanyi, Riker and Schelling, is used to analyze the 
change in U.S. policy. Jahns-Arizona) 

W77-11097 


THE ARIZONA GROUNDWATER’ CON- 
TROVERSY AT MID-CENTURY, 

Montana State Univ., Bozeman. 

R. G. Dunbar. 

In: Arizona and the West, Univ. of Arizona Press, 
Tucson, Vol. 19, No. 1, p 5-24, Spring 1977. 
OWRT A-059-MONT(2). 


Descriptors: *Arizona, *Groundwater, *Water 
utilization, Water wells, Surface waters, Legisla- 
tion, Agriculture, History, Judicial decisions, 
Overdraft, Water resources development. 


History of a groundwater controversy is presented 
centering on the Sonoran Desert which includes 
roughly the southern third of Arizona. Appropria- 
tion of surface waters by diversion and beneficial 
use began when the United States took control of 
Arizona after the Mexican War; subsequent at- 
tempts at legislative control of surface waters are 
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described. There were rapid increases in the 
number of wells and volume of water pumped 
after the mid-1930’s, with several factors involved 
including the increase in cotton cultivation and 
beginning of a prolonged drought. Some legislation 
measures to control groundwater use were passed, 
although opposition was strong until 1948 when 
the Bureau of Reclamation made passage of a 
groundwater code prerequisite to the approval of 
the Central Arizona Project. The Groundwater 
Code of 1948, which is still in effect, authorizes 
the state land commissioner to designate as 
‘critical groundwater areas’ any basins in which 
withd.-. als for irrigation exceed recharge. Judi- 
cial decisions of importance to this issue are also 
reviewed. Since 1948 the annual overdraft has ex- 
ceeded 3 million acre-feet, and water levels in 
wells have gradually declinea. While agricultural 
claims have increased, urban populations are now 
competing actively for dwindling water supplies. 
(Jahns-Arizona) 

W77-11102 


COAL MINE POINT SOURCE CATEGORY EF- 
FLUENT GUIDELINES AND STANDARDS. 
Environmental Protection Agency, Washington, 


D.C. 
Federal Register, Vol 42, No 80, p 21380-90, April 
26, 1977. 


Descriptors: *Pollution abatement, *Effluents, 
*Mining, *Coal mine wastes, Discharge(Water), 
Mine drainage, Mine wastes, Mine water, Coal 
mines, Mineral industry, Regulation, Reclamation, 

se, Pollutants, Iron, Precipita- 
tion(Atmospheric), Drainage effects, Drainage, 
Drainage water, Dissolved solids. 


The Environmental Protection Agency (EPA) has 
promulgated final effluent limitations guidelines 
for the coal mining point source category which 
contain substantial changes from the interim 
guidelines . These guidelines will be incorporated 
in National Pollutant Discharge Elimination 
System permits. The guidelines only apply to ac- 
tive mining areas and do not affect mines where 
reclamation has been commenced or completed. 
Effiuent limitations representing the degree of 
reduction attainable by the application of the best 
practicable control technology currently available 
are established for coal preparation plants and as- 
sociated areas and for the subcategories of acid or 
ferruginous mine e and mine 
drainage. Limitations are set for the allowable pol- 
lutant concentrations for iron, manganese, TSS 
and pH. The regulations do not cover pretreatment 
standards for coal mining point source categories. 
Appendices to the regulation include a summary of 
the legal authority for the regulations, a technical 
summary and basis for the regulations, and a sum- 
mary of public comments and _ participation. 
(Denker-Florida) 

W77-11152 


STATE PROTECTION FROM OIL SPILLS: 
ASKEW V AMERICAN WATERWAYS OPERA- 


TORS, INC., 

Lewis and Clark Coll., Portland, Oreg. 
Northwestern School of Law. 

A. D. Judy. 


Environmental Law, Vol 4, No 3, p 433-43 (Spring 
1974). 


Descriptors: *Florida, *Oil spills, *Oil pollution, 
*State jurisdiction, Federal jurisdiction, Oil indus- 
try, Oil wastes, Oily water, Regulation, State 
governments, Water pollution control, Water pol- 
lution sources, Shores, Water damages, Legisla- 
tion, Judicial decisions. 


Florida’s Oil Spill Prevention and Pollution Con- 
trol Act was challenged by merchant shippers, 
world shipping associations, and operators and 
owners of heavy industries and oil terminal facili- 
ties in Askew v American Waterways Operators, 
Inc. They contended that the Act was invalid 
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because it was pre-empted by the federal Water 
Quality Improvement Act and because federal 
maritime law precludes a state from exercising its 
police powers over sea-to-shore pollution damage. 
The United States Supreme Court upheld the Act, 
and found it consistent with federal admiralty ju- 
risdiction. The Act recognizes that states have a 
paramount interest in the protection of their 
shores. It allows the state to recover clean up costs 
due to oil spillage from vessels destined for or 
leaving terminal facilities within the state’s terri- 
torial waters. Terminal facilities within the state’s 
territorial waters are also liable for spillage costs. 
Finally, port managers are authorized to board 
vessels prior to their entry into Florida ports to 
determine whether the vessei presents a spillage 
threat. (Josepher-Florida) 

W77-11153 


CONFISCATION OF INDIAN’ WINTER’S 
RIGHTS IN THE UPPER MISSOURI RIVER 
BASIN, 

Bureau of Indian Affairs, Washington, D.C. 

W. H. Veeder. 

South Dakota Law Review, Vol 21, No 2, p 282- 
309 (Spring 1976). 1 map, 86 ref. 


Descriptors: *Indian reservations, *Water rights, 
*Federal government, *Missouri River, *River 
basin development, Industrial water, Municipal 
water, Reservation doctrine, Governmental inter- 
relations, Prior appropriation, Administrative 
agencies, Competing uses, Water contracts, Politi- 
cal aspects, United States. 


The United States acts as legal trustee for the land 
and water rights of Indian tribes. In arid western 
lands where water is of critical importance, non- 
Indian demands on a limited supply of water have 
already diminished the economic potential of some 
reservations. Very often the Department of the In- 
terior and other federal agencies have e 

these non-Indian demands in derogation of the 
fiduciary duty owed the Indian people. For — 
ple the Supreme Court has recognized In 

tribes’ retention of sufficient water rights in ia 
Upper Missouri River Basin. Developments in that 
area now indicate that the government has failed 
to fulfill its responsibility. Agencies have entered 
into contracts and issued memoranda which en- 
croach upon Indian water rights established in the 
landmark decision of Winters v United States. The 
Winters Doctrine places an affirmative duty upon 
the federal government to protect Indian water 
rights, present and future. However, an examina- 
tion of six main stem dams on the Missouri River 
reveals a pattern of taking of Indian property for 
public use without payment. As the need for indus- 
trial water grows, this pattern is likely to be con- 
tinued. (Molloy-Florida) 

W77-11154 


MANGROVES AS MONITORS OF CHANGE IN 
THE SPANISH RIVER, 

Florida Atlantic Univ., Boca Raton., Dept. of 
Biological Sciences. 

D. F. Austin. 

Fla Environmental and Urban Issues, Vol 111, No 
3, p 4-7, 15-16 (February 1> °“}. 4 fig. 


Descriptors: *Mangrove swamps, ‘*Florida, 
*Salinity, *Saline water intrusion, *Salt tolerance, 
Brackish water, Vegetation establishment, Plant 
growth, Vegetation effects, Saline water, Canals, 
River basins, Water types, Freshwater marshes, 
Saline water-freshwater interfaces, Tidal marshes, 
Freshwater, Vegetation. 


Mangrove trees with their varying abilities to 
withstand salt provide an accurate visible barome- 
ter for changs in water salinity. Of the approxi- 
maiely 20 species of the mangrove association. 
Mangove ecology has shown that each of these 
types has a different ability to stand flooding by 
salt water. The red mangrove, the most tolerant, 
grows best in an area where the roots are covered 


daily by high tides. The black mangrove is found at 
higher elevations near the mean tide line, and the 
white trees thrive behind the black. The knarled 
buttonwoods grow at elevations only flooded by 
the highest tides; they are the least tolerant of salt 
water flooding. The mangrove invasion of the 
Spanish River Basin indicates how the mangroves 
monitor changes in salinity. From the late 1800's to 
the early 1900’s vegetation consisted primarily of 
fresh water sawgrass marsh. The first mangroves 
appeared on the ocean side of the river basin. By 
1945 salt water intrusion had occurred, and the 
mangroves had moved several hundred feet 
further inland. Continued fresh water !oss and salt 
water intrusion nave permitted the mangroves to 
move another one and one-half miles iniand. Rapid 
urbanization of southern Florida threatens to 
destroy the mangroves, thus depriving us of their 
valuable indications of salinity. (Moorhouse- 
Florida) 

W77-11155 


THE TEXAS OPEN BEACHES ACT: PUBLIC 
RIGHTS TO BEACH ACCESS, 

R. J. Elliott. 

Baylor Law Review, Vol 28, No 2, p 383-94, 
Spring 1976. 


Descriptors: *Texas, *Beaches, *Recreation, 
*Public access, Recreation facilities, Seashores, 
Common law, Law enforcement, Penalties(Legal), 
Public rights, Water law, Legislation, Vegetation, 
Riparian land, Boundaries(Property), Land 
tenure, State governments, Barriers, Legal 
aspects. 


The policy statement of the Texas Open Beaches 
Act supports the public’s right of free access to 
Texas beaches, and opposes obstructions to that 
access. In terms of pure substantive law the Open 
Beaches Act creates no right in the public which 
did not previously exist under common law. How- 
ever, from a practical viewpoint there are three 
important changes. First, the statutory publication 
of public rights has created a greater awareness of 
those rights throughout the general population. 
Second, the Act appoints specific litigation ex- 
perts to bring suit in behalf of the public with their 
express duty to seek enforcement of rights with 
quick, hard-hitting remedies. Third, the Act pro- 
vides the presumptive right of public presence on 
the privately owned secotr of the beach. Under the 
prior common law, the landowner had the pre- 
sumptive right to exclude the public. The only two 
cases under the Act to date have involved barriers 
obstructing passage along the beach seaward of 
the vegetation line. In each case, the barriers were 
quickly removed pursuant to injunctive orders. 
(Rieck-Florida) 

W77-11156 


PUBLIC RIGHTS IN OCEAN BEACHES: A 
THEORY OF PRESCRIPTION, 

Syracuse Univ., N.Y. School of Law. 

D. A. Degnan. 

Syracuse Law Review, Vol 24, No 3, p 935-66 
(Summer 1973). 122 ref. 


Descriptors: *California, *Oregon, *Prescriptive 
rights, *Beaches, *Recreation, Easements, Public 
access, Public rights, Common law, Legal aspects, 
Water law, Water rights, Use rates, Seashores, 
Shores, Oceans, Recreation demand. 


When the public acquires an easement in a beach 
the privately owned land is subjected to the public 
right. Although title to the land has remained in the 
property owner, the use of the land for recrea- 
tional purposes must be shared with the public. 
The first portion of the article discusses California 
and Oregon beach cases and analyzes prescription 
problems relating to the foreshore. Despite the dis- 
advantages of the case by case approach of 
prescription to secure public rights to ocean 
beaches, it serves as a protection against private 
efforts to close off the beaches. This study reveals 
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the strengths and weaknesses of common law ap- 
proach to the recreational land use issue. The 
second portion of the report considers: the relative 
and limited nature of the public right in the ocean 
beaches; the adverseness of the public use of 
ocean beaches, and the contrasting uses of lesser 
beaches and other land; the presumption of per- 
missive use of unenclosed lands; and questions 
dealing with time and degree of the use. (Rieck- 
Florida) 

W77-11157 


CONSTITUTIONALITY OF THE ECKHARDT 
OPEN BEACHES BILL, 

Yale Univ., New Haven, Conn. Coll. of Law. 

C. L. Black. 

Columbia Law Review, Vol 74, No 3, p 439-47 
(April 1974). 40 ref. 


Descriptors: *Constitutional law, *Recreation, 
*Public access, *Beaches, Legal aspects, Water 
law, State jurisdiction, Federal-state water rights 
conflicts, Legal review, Public rights, Governmen- 
tal interrelations, Legislation, Law enforcement, 
Federal government, Federal jurisdiction, Com- 
peting uses, Seashores, Coasts. 


The Open Beaches Bill proposes to counter the en- 
closure movement which threatens to decrease the 
number and quality of beaches available to the 
public. The bill’s dominant strategy is to accept the 
substantive state-law position regarding beach 
ownership and public rights over beaches, but it 
‘declares and affirms’ that America’s beaches 
shall be open to the public for recreational use 
wherever the state law does not preclude this 
result. This makes any obstruction of public right, 
other than in conformity with state law, unlawful 
as a matter of federal law. The bill authorizes 
public suits to vindicate the openness of the 
beaches. The principal national contribution, then, 
is to provide remedial machinery and litigation 
resources for procuring judicial declaration and 
protection of judicially ascertained public rights. 
This is of crucial importance, since private en- 
croachments on public beaches may ripen into 
prescriptive right unless timely legal action is 
taken. The creation of a rebuttable presumption in 
favor of public access and the establishment of a 
framework for federal-state cooperation are well 
within Congress’ constitutional powers. (Rieck- 
Florida) 

W77-11158 


WATER POLLUTION CONTROL ACROSS THE 
NATION, 

For primary bibliographic entry see Field 5G. 
W77-11159 


FUTURE WATER POLICIES (A COMMENTA- 
RY ON THE NATIONAL WATER COMMIS- 
SION REPORT), 

Soil Conservation Service, Washington, D.C. 

E. C. Buie. 

Journal of Soil and Water Conservation, Vol 28, 
No 5, p 211-13 (September 1973). 2 photo. 


Descriptors: *Optimum development plans, 
*Project planning, *Water resources development, 
*Water policy, Comprehensive planning, 
Planning, Water resources, Rural areas, Water 
supply, Administrative agencies, Flood control, 
Irrigation drainage, Navigation, Recreation, Sedi- 
mentation, Erosion control, Engineering, Agricul- 
ture, Land reclamation, Flood plain zoning. 


The National Water Commission report to Con- 
gress contains recommendations and conclusions 
covering almost every aspect of the nation’s future 
water resource problems. The report includes 
highly controversial suggestions and recommenda- 
tions that could seriously disrupt established pro- 
grams. It gives considerable attention to: (1) the 
problem of water use in food and fiber production; 
(2) programs for reducing flood losses; (3) erosion 


and sedimentation control programs; and (4) fund- 
ing for recreational development. The commission 
also recommends major adjustments in the en- 
gineering responsibilities of the Soil Conservation 
Servicle, the Army Corps of Engineers, and the 
Bureau of Reclamation. The report suffers some 
inconsistencies when dealing with problems relat- 
ing to rural water supply. The author of this com- 
mentary on the report concludes that the federal 
government’s role in water resources development 
should be influenced significantly by the report. 
This thought is evident in the report’s recommen- 
dations that state and local agencies assume full 
responsibility for conventional developments such 
as flood control, irrigation, drainage, water supply 
and navigation. (Rieck-Florida) 

W77-11160 


National Wildlife, Vol 14, No 4, p 20-27 June 
1976). 


Descriptors: *River systems, *River regulation, 
*Water quality control, *Wild rivers, Wildlife, 
Aquatic habitats, Legal aspects, Condemnation, 
Water pollution, Land use, Natural resources, 
Recreation, Social aspects, Aesthetics, Scenery, 
Wildlife management, Water quality standards, 
Dams, History, Wildlife conservation, Wildlife 
habitats, Rivers, Legislation. 


Despite the fact that the National Wild and Scenic 
Rivers System was established eight years ago, the 
system protects only fifteen rivers today. The 
basic policy of the act states that clean, free flow- 
ing rivers may be worth protecting if they possess 
‘outstandingly remarkable scenic, recreational, 
geologic, fish and wildlife, historic, cultural and 
other similar values’. Among other things, the law 
prohibits dams, protects water quality, regulates 
disruptive onshore activity, curtails private pro- 
perty development and defines three classes of 
rivers with various restrictions on each. There are 
numerous reasons why so few rivers are currently 
in the system. For example, intensive wild-river 
studies are required before the waterway can be 
added to the system. Another element is the 
powerful interest groups including power, mining, 
agriculture and land developers who fight the 
rivers’ protection. Landowners also resent the 
law’s condemnation and land use procedures. 
While the 1978 deadline for Congressional action 
nears, a current survey is attempting to pinpoint 
exemplary unprotected rivers which represent 
each type of river ecosystem in order to create the 
rivers system the law intended. (Rieck-Florida) 
W77-11161 


REGIONAL WATER QUALITY CONTROL, 

R. Disharoon. 

University of California, Davis, Law Review, Vol 
5, p 272-308, 1972. 


Descriptors: *Planning, *Water pollution control, 
*Water Quality Act, *California, *Water quality 
control, *State governments, Water quality stan- 
dards, Pacific Coast Region, Water law, Legisla- 
tion, Standards, Weter pollution, Permits, Ad- 
ministration, Inter-agency cooperation, Water 
quality, Law enforcement, Industrial wastes, 
Monitoring. 


Control of water quality in California is presently 
administered under the organizational concept of a 
state board and nine regional boards. The Porter- 
Cologne Water Quality Act gives the regional 
boards primary responsibility for pollution control 
within their territory, while the state board 
resolves difficulties that arise when attempting to 
control the quality of waters which are not con- 
fined to a single region. A major problem facing re- 
gional water quality control is the lack of sufficient 
funds to enable each regional board to employ a 
large, well-paid staff. Slowness of legal action is 
also a problem at the regional level as is the un- 





likelihood that a local judge would close down 
desperately needed local industry unless there is 
clear, visible evidence of present danger from 
discharge. To solve the problems of regional water 
quality control adequate manpower is needed to 
carry on increased surveillance and monitoring 
programs. A new methodological approach could 
be utilized allowing self-monitoring and a response 
to changing river conditions through seasonal 
operation of treatment facilities. Discretionary use 
of publicity and public opinion are also devices 
available to intimidate the industrial violator into 


compliance with water quality standards. 
(Hilburn-Florida) 
W77-11162 


COAL MINE WATER POLLUTION: AN ACID 
PROBLEM WITH MURKY SOLUTIONS, 
Appalachian Research and Defense Fund of Ken- 
tucky, Lexington. 

For primary bibliographic entry see Field 5G. 
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EPA JURISDICTION OVER WELL INJECTION 

UNDER THE FEDERAL WATER POLLUTION 

CONTROL ACT, 

Environmental Protection Agency, Washington, 
D.C. 


For primary bibliographic entry see Field 5G. 
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EVERY POND AND PUDDLE--OR, HOW FAR 
CAN THE ARMY CORPS STRETCH THE IN- 
TENT OF CONGRESS, 

Pierce, Atwood, Scribner, Allen, and McKusick, 
Portland, Maine. 

D. E. Boxer. 

Natural Resources Lawyer, Vol 9, No 3, p 467-75, 
1976. 


Descriptors: *Navigable waters, *Legislation, 
*Federal jurisdiction, *Permits, Administrative 
decisions, Non-navigable waters, Legal aspects, 
Water law, Navigation, Bodies of water, Naviga- 
ble rivers, Federal government, Regulation, Per- 
mits, Administration, Federal Water Pollution 
Control Act, Wetlands, Marshes, Dredging, Politi- 
cal aspects, Judicial decisions. 


In 1975, pursuant to section 404 of the Federal 
Water Pollution Control Act Amendments of 1972 
and in response to a court order, the Corps of En- 
gineers issued interim final regulations which ad- 
ministratively defined navigable waters. The 
definition included all coastal wetlands, mudflats, 
swamps, freshwater marshes and shallows, and in- 
trastate lakes and rivers. It is probable, however, 
that such a definition far exceeds the intent of 
Congress in its enactment of section 404. i 
tive committee reports indicate that a broad defini- 
tion of navigability including all waterways that 
serve as a link in the chain of commerce was con- 
templated. But such a definition sought merely to 
abandon the restrictive view set forth in the Daniel 
Ball decision, and adopt the position of more 
recent cases which held that waterways were 
navigable if capable of improvement which would 
facilitate their use in commerce. The regulations 
promulgated by the Corps have extended federal 
jurisdiction over waterways beyond the maximum 
extent permissible under the Commerce Clause. 
The court decisions around which the congres- 
sional intent in section 404 must be analyzed pro- 
vide no support for the proposed, all-inclusive ad- 
ministration definition of navigable waters. 
(Moorhouse-Florida) 

W77-11165 


CONSULTANT LOOKS AT 208 PROGRAM, 
Camp, Dresser and McKee, Inc., Boston, Mass. 
J.C. Lawler. 

Water and Sewage Works, Vol 123, No 9, Cover, p 
123, September 1976. 
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Descriptors: *Federal Water Pollution Control 


Act, “Water ment(Applied), *Grants, 
*Evaluation, Legislation, Water quality, Coor- 
dination, Receeation, Non-struct alternatives, 


Legal aspects, Pollution abatement, Water pollu- 
tion control, Federal government, Local govern- 
ments, State governments, Water pollution, 
Planning. 


The, president of a consultant firm outlines the 
reasons which he feels have caused the Federal 
Water Pollution Control Act (FWPCA) Amend- 
ments of 1972 to fail to meet the stated objectives 
and time schedule. He refers in particular to the 
setting up of 208 plans--those covered by Section 
208 of the Act which provides for comprehensive 
area-wide waste management p! . Among the 
reasons cited for lack of progress achieved under 
the Act are: (1) lack of comprehension at all levels 
of the interrelationships of the various programs 
of the 1972 Amendments; (2) lack of technological 
experience in nonpoint source pollution control; 
(3) lack of administrators and consultants who can 
deal with structural and non-structural alterna- 
tives; (4) absence of means to enforce non-struc- 
tural alternatives; (5) lack of program coordination 
among state, municipal, and metropolitan agen- 
cies; and (6) ‘lack of real commitment at the state 
and local level. To make the 208 program success- 
ful the author sees a need for a more responsible 
and informed private consultant sector, and for 
adequate funding and enforcement of legislation to 
implement the 208 planning process. (Jones- 
Florida) 
W77-11166 


TIJUANA RIVER FLOOD CONTROL PRO- 


Hearings-Subcomm on International Political and 
Military Affairs, Comm on International Rela- 
tions, U.S. H. Rep., July 21, 27, 1976. 69 p. 


Descriptors: *Flood control, *Mexico, 
*Legislation, Flood routing, International Bound. 
and Water Comm., Projects, Treaties, Mexican 
Water Treaty, Dikes, Canals, Concrete-lined 
canals, Legal aspects, Political aspects, Federal 
government, Water law, Government finance, 
Local governments, Surface runoff. 


This hearing considered House Bill H.R. 14645 
which would amend existing law relating to the in- 
ternational Tijuana flood control project. Federal 
participation in this project was originally 
authorized in 1966 but so far no action has been 
taken. Now, because of changes in the scope of 
the project, Congressional authorization must be 
obtained to allow the use of federal funds to 
purchase necessary lands or rights of way. The 
project as modified by this bill calls for the use of 
dissipater dikes rather than a full concrete canal. 
As amended the project would still enable the 
United States to fulfill its treaty obligations to 
Mexico. Ten witnesses appeared before the com- 
mittee. Six were in favor of the project as 
amended and two were opposed. The two remain- 
ing witnesses expressed no preference either way. 
Major issues of concern to the witnesses included: 
economic benefits of the project, flood protection, 
land enhancement, surface water runoff, sediment 
control, and health hazards such as mosquito 
breeding problems. (Petruff-Florida) 
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THE WATER QUALITY PROBLEM ON THE 

COLORADO RIVER, 

oll Mexico Interstate Streams Commission, 
ta Fi 

For otlanaity bibliographic entry see Field 5G. 

W77-11168 


MEXICAN-AMERICAN INTERNATIONAL 
roo QUALITY PROBLEMS: PROSPECTS 
PERSPECTIVES, 


Universidad Nacional Autonoma de Mexico, Mex- 
ico City. School of International Law. 


WATER RESOURCES PLANNING—Field 6 
Water Law and Institutions—Group 6E 


C. Sepulveda. 
Natural Resources Journal, Vol 12, No 4, p 487-95, 
October 1972. 


Descriptors: *Mexican Water Treaty, *Canals, 
*Colorado River Basin, *Salinity, Beneficial use, 

, Water pollution, International law, 
Water quality, Water quality standards, Treaties, 
Interstate rivers, International Bound. and Water 


Comm., Water policy, River basins, International 
commissions. 


Two treaties presently govern the control of inter- 
national waters between the United States and 
Mexico. Neither of these treaties make any 
specific reference to water quality, although the 
1944 treaty indicates that water suitable for benefi- 
cial use will be provided. Because of this omission, 
in 1961 a dispute arose over the quality of the 
waters of the Colorado River being delivered to 
Mexico. As a transitory solution, the International 
Boundary and Water Commission enacted Minute 
218 which required the United States to build a 
thirteen mile drainage canal. This canal diverts 
polluted water originating in the Wellton-Mohawk 
project into the Gulf of California thus preventing 
it from reaching the Morelos Dam in Mexico. 
Although Minute 218 has been satisfactorily used 
for more than five years, it also fails to mention 
the quality of water turned over to Mexico. To 
avoid disputes the two countries need to reach a 
formal agreement which will determine acceptable 
water quality standards. It is suggested by the 
author that the International Boundary and Water 
Commission could serve as the appropriate body 
for making and implementing such water quality 
decisions under the treaty. (Petruff-Florida) 
W77-11169 


UNITED STATES APPROACHES TO THE 
SALINITY PROBLEM ON THE COLORADO 
RIVER. 


? 
Department of State, Washington, D.C. Office of 
the Legal Advisor. 
D. A. Gantz. 
Natural Resources Journal, Vol 12, No 4, p 496- 
509, October 1972. 


Descriptors: *Mexican Water Treaty, *United 
States, *Colorado River, *Salinity, Equitable ap- 
portionment, Water quality, Water quality stan- 
dards, International law, Legal aspects, Reasona- 
ble use, Rio Grande River, Interstate rivers, Water 
allocation(Policy), Treaties, Colorado River 
Basin, Water policy, Irrigation. 


The 1944 water treaty between the United States 
and Mexico concerns the equitable sharing of the 
waters of the Colorado, Tijuana, and Rio Grande 
rivers. This treaty, without regard to water quality, 
guarantees Mexico 1,500,000 acre-feet annually of 
water from the Colorado River. Until 1960, the 
salinity of this water remained stable. However in 
1961, the completion of Wellton-Mohawk project 
coupled with the fact that the United States 
reduced its water deliveries to a level near the 
guaranteed allotment caused an increase in salinity 
in the water received by Mexico. The two govern- 
ments reached a temporary solution to this 
problem with the enactment of Minute 218 in 1965. 
In 1972, in an attempt to reach a permanent sol- 
tion, Minute 241 was enacted. This resolution 
stated that the United States was prepared to un- 
dertake certain actions to improve the quality of 
water going to Mexico. In keeping with this as- 
surance the United States has begun work on a 
salinity control program. Although the author feels 
that United States use of the Colorado River can 
not be characterized as unreasonable, from an in- 
ternational legal standpoint, he recognizes the 
need for salinity control measures. (Petruff- 


Florida) 
W77-11170 


SALINITY IN THE COLORADO: AN IN- 
TERPRETATION OF THE MEXICAN-AMER- 
ICAN TREATY OF 1944, 

Universidad Nacional Autonoma de Mexico, Mex- 
ico City. School of International Law. 

A. Sobarzo. 

Natural Resources Journal, Vol 12, No 4, p 510-14, 
October 1972. 


Descriptors: *Mexican Water Treaty, *Colorado 
River, ‘*Beneficial use, ‘*Salinity, Treaties, 
Drainage water, Water quality, Consumptive use, 
International law, Legal aspects, Water pollution, 
Water policy, Municipal water, Crops, Domestic 
water, Water allocation(Policy), Reasonable use, 


Damages. 


The 1944 water treaty between the United States 
and Mexico does not specify the quality of water 
to be delivered to Mexico. Article 3 states 
preference uses for the water with top priorities 
being given to domestic, municipal, and agricul- 
tural uses. The Vienna Convention on the Law of 
Treaties calls for a treaty to be interpreted in good 
faith in accordance with the object and purpose of 
the treaty. This would make irrelevant the exclu- 
sion of a specific water quality clause and would 
deem the treaty violated if the beneficial uses 
established by Article 3 were unattainable. The 
author contends that the introduction of highly 
saline drainage water from the Wellton-Mohawk 
project into the Colorado River violates the Vien- 
na Convention because it is unreasonable to refer 
to such waters as a source of the river. Further- 
more, the contamination caused by this water ad- 
versely affects the beneficial uses of Article 3. Ap- 
plying international law standards, the author feels 
that the United States is obligated by the treaty to 
deliver water from the Colorado River in its natu- 
ral condition. In addition, the United States should 
be responsible for damages to crops caused by the 
salinity. (Petruff-Florida) 

W77-11171 


THE COLORADO RIVER: INTERNATIONAL 
ASPECTS, 

International Boundary and Water Commission, 
El Paso, Tex. 

J. F. Friedkin. 

Natural Resources Journal, Vol 12, No 4, p 515-19, 
October 1972. 


Descriptors: *Mexican Water Treaty, *Colorado 
River, *Salinity, *Governmental interrelations, In- 
ternational law, Drainage water, Water quality, 
Treaties, Canals, Legal aspects, Pumping 

Drainage wells, Water allocation(Policy), Salts, 
Water policy, Water pollution, United States, 
Mexico, Return flow, Water allocation(Policy). 


In 1971 the United States delivered 1,562,000 acre- 
feet of water from the Colorado River to Mexico. 
Sixty-five percent of this water came from the Im- 
perial Dam and the remaining thirty-five percent 
came from return flows to the river below the dam. 
Under the option provided in Minute 218, Mexico 
chose to receive no deliveries from the All Amer- 
ican Canal. Minute 218 is an attempt by the United 
States and Mexico to solve the salinity problem of 
the Colorado River. This agreement consists of 
two operations which serve to reduce the salinity 
of the water delivered to Mexico. The first opera- 
tion is the by-passing of a part of the Wellton- 
Mohawk drainage return waters. The second 
operation is selective pumping of the drainage 
wells to minimize the concentration of salts in 
deliveries to Mexico. Since Minute 218 became ef- 
fective in 1965, the average annual salinity of 
water delivered to Mexico has been reduced from 
1375 ppm to 1245 ppm. Some progress has there- 
fore been made toward a solution to the salinity 
problem although new alternatives are still being 
aan by both countries. (Petruff-Florida) 





Field 6—WATER RESOURCES PLANNING 
Group 6E—Water Law and Institutions 


UNITED STATES AND MEXICO: WEATHER 
TECHNOLOGY WATER RESOURCES AND IN- 
TERNATIONAL LAW 

Arizona Univ., Tucson, Coll. of Law, 

R. J. Davis. 

Natural Resources Journal, Vol 12, No 4, p 530-44, 
October 1972. 


Descriptors: *Cloud seeding, *Weather modifica- 
tion, “Hurricanes, “Artificial precipitation, 
Weather, Precipitation(Atmospheric), 

Snow, Storms, International law, Treaties, Legal 
aspects, Projects, Water policy, Mexico, Snow- 
packs, Water yield improvement, Silver iodide, 
Rainfall, Snow management. 


Weather modification technology has made impor- 
tant advances in recent years. Currently, the 
United States is involved in three types of projects 
which might have international ramifications. Pro- 
ject Skywater, an atmospheric water resources 
program, includes a snowpack augmentation pro- 
gram. Experiments show that an estimated 15% 
annual increase in snowmaking can result from the 
proper use of silver iodide. This increase will make 
approximately 1,870,000 acre-feet of water availa- 
ble for downstream users such as Mexico. Project 
Arid Lands has been experimenting in the 
Southwest and Florida with seeding summer cu- 
mulous clouds. Although there are fears that 
downwind precipitation may be inhibited by seed- 
ing, proof of loss is difficult to establish. Also in 
the experimental stage is hurricane treatment. At 
present it is unclear how weather modification will 
affect precipitation associated with these storms. 
Project Stormfury which deals with severe storm 
modification has recently been moved from the 
Atlantic to the Western Pacific because of a lack 
of storms and a fear of causing property damages. 
Although there are no international laws or treaties 
governing weather modification, as weather 
modification techniques move out of the experi- 
mental stages, the need for such agreements will 
increase. (Petruff-Florida) 

W77-11173 


A HISTORY AND INTERPRETATION OF THE 
WATER TREATY OF 1944, 

K. J. Anderson. 

Natural Resources Journal, Vol 12, No 4, p 600-14, 
October 1972. 


Descriptors: *Mexican Water treaty, Water quali- 
ty, *Droughts, *Salinity, Treaties, International 
law, Legal aspects, Governmental interrelation- 
ships, United States, Mexico, Politica! aspects, 
Water policy, Water quality standards, California, 
Colorado River Basin, Negotiations, Water alloca- 
tion(Policy), Irrigation, Riparian rights. 


The 1944 Water Utilization Treaty between the 
United States and Mexico was the result of over 
twenty years of negotiations. The most controver- 
sial aspect of the treaty relates to water quality, 
both nations being committed by the treaty to nu- 
merically precise quantities. Since there is no 
specific water quality clause included, the only op- 
portunity either country has for improving water 
quality is through a favorable interpretation of the 
alleged water quality provisions in Articles III, IV, 
X, and XI. A literal interpretation of these provi- 
sions results in a situation so manifestly unfair to 
Mexico that the conditions under which the treaty 
was signed must be examined to determine Mex- 
ico’s reason for signing. At the time of signing the 
relationship between the United States and Mex- 
ico was strained because of Mexican expropriation 
of American oil properties. Mexico was also ex- 
periencing a severe drought. Because of the 
drought, Mexico was forced to sacrifice water 
quality for water quantity provisions. As a result 
the treaty is not a useful device in settling water 
disputes between the two countries. To avoid 
further disputes and to settle the current ones, al- 
ternatives need to be developed. (Petruff-Florida) 
W77-11174 


LAW AT SEA, 
Center for Law and Social Policy, Washington, 


R. Frank. 
NY Times Magazine, p 15, 60-63, May 18, 1975. 


Descriptors: *Law of the sea, *United Nations, 
*Fishing, *Legal aspects, *Environmental effects, 
International law, Navigation, Water law, Oceans, 
Mining, Mining engin M ese, Nickel, 
Copper, Water Seton OF oolaticn. 


While oceans of the world are dying, the nations 
argue about how they are going to be economically 
divided. The task facing the Third United Nations 
Law of the Sea Conference is to rescue the ocean 
habitat and at the same time resolve international 
squabbles. For example, the search for oil in the 
proposed 200-mile economic zone will undoub- 
tedly continue. With oil becoming more and more 
expensive, both poor nations and industrialized 
nations like the United States are unwilling to open 
up their shorelines to oil exploitation. Aside from 
oil, the ocean produces wealth in the form of fish 
and metals. Fishing rights have come increasingly 
important as worldwide catches dwindle. The 
trend seems to be towards licensing foreign na- 
tions for a certain limit on specific kinds of 
catches. With the discovery of manganese, copper 
and nickel nodules on the ocean floor, the con- 
ference will be trying to decide whether develop- 
ment should be private or multinational in nature. 
After economic issues, marine pollution is the 
most pressing problem with little hope for solution 
in the near future. (Frank-Florida) 
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ARKFELD V VOLK (RAINAGE OF IM- 
POUNDED WATERS VIA DEEPENED ROAD 
DITCHES PERMISSIBLE ABSENT DAMAGE 
TO OTHER LANDS). 

251 NW2d 720-22 (Neb. 1977). 


Descriptors: *Nebraska, ‘Surface runoff, 
*Floods, *Impounded waters, *Drainage effects, 
*Ditches, *Standing waters, Tile drainage, 
Drainage practices, Judicial decisions, Water law, 
Legal review, Drainage water, Land manageinent, 

practices, Stagnant water, 
Damages, Conveyance structures, Open channels, 
Trenches, Excess water(Soils). 


Plaintiff landowners sought an injunction against 
defendant, a neighboring landowner, to restrain 
the draining of impounded surface water through a 
deepened road ditch. Plaintiffs also sought to com- 
pel the county to fill the ditch to its previous eleva- 
tion. The trial court granted the relief requested, 
however, the Supreme Court of Nebraska 
reversed. The Court based its decision upon plain- 
tiffs’ failure to show damage either presently or 
potentially in the future. Additionally, the Court 
that a landowner may drain off his im- 
pounded waters so long as he does not damage or 
threaten others. Since plaintiffs’ injunctive relief 
had been dissolved, the order requiring the county 
to refill the ditch was also reversed. (Moorhouse- 
Florida) 
W77-11176 


FLORIDA ENVIRONMENTAL 

AND WETLANDS PROTECTION 
(PROPOSED LEGISLATION). 

Fla. Senate Bill 728 (1977). 


Descriptors: *Florida, *Legislation, *Permits, 
*Wetlands, Regulation, Administrative agencies, 
Penalties(Legal), Law enforcement, Governmen- 
tal interrelations, Water districts, Water manage- 
ment(Applied), State jurisdiction, Water 
resources, Water quality, Water policy, Water 
users, Dredging, waters, Resources. 


IG 
ACT 


Criteria are set and procedures established for ob- 
taining and fill permits and air and water 
pollution permits. Provisions are made for permit 
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renewals, revocations and suspensions. The En- 
vironmental Regulation Commission is granted ex- 
clusive standard-setting authority and is made the 
appellate body for actions of the Department of 
Environmental Regulation. Remedies for illegal 
dredge or fill activities include requiring an 
abutting upland landowner to take restorative 
measures. ‘After-the-fact’ permits are generally 
prohibited. The Board of Trustees of the Internal 
Improvement Trust Fund may require an abutting 
landowner to remove illegal fill from sovereignty 
of state-owned lands. The Department of Environ- 
mental Regulation must approve water manage- 
ment district permitting programs. Environmental 
permitting programs must be coordinated between 
the federal government and state agencies. 
(Denker-Florida) 
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URBAN RENEWAL AGENCY OF CITY OF 
MONTEREY V CALIFORNIA COASTAL ZONE 
CONSERVATION COMMISSION (MUNICIPAL 
CORPORATION EXEMPT FROM COASTAL 
ZONE CONSERVATION ACT PERMIT 


REQUIREMENT). 
125 Cal Rptr 485-91 (Cal Sup Ct 1975). 


Descriptors: *Conservation, *Pacific Coast Re- 
gion, *Permits, *California, Legislation, Projects, 
Local governments, State governments, Planning, 
Project planning, Natural resources, Administra- 
tive agencies, Legal aspects, Regulation, Coasts, 
Cities, Regional development, Judicial decisions. 


Plaintiffs, city and city urban renewal agency, 
sought by writ of mandate to exempt a project ad- 
jacent to the waterfront from the requirements of 
the Coastal Zone Conservation Act. The lower 
court granted the city relief but did not extend the 
relief to private developers. The defendant Coastal 
Zone Commission appealed. The Coastal Zone 
Conservation Act is designed to protect and 
restore the natural and scenic resources of the 
state’s coastal areas. To attain this goal section 
27400 of the Act requires certain coastal zone 
developers to obtain building permits from the de- 
fendant commission. Plaintiffs claimed that by vir- 
ture of section 27404 they were exempted from the 
permit requirement. Section 27404 exempts per- 
sons who, prior to the enactment of the Act, have 
in good faith and in reliance upon a city-issued 
building permit diligently commenced construc- 
tion and performed substantial work on the 
development thus incurring substantial liabilities. 
These persons are deemed to have vested rights. 
The trial court held that section 27404 applied; the 
state supreme court affirmed, holding the mu- 
nicipal corporations may avail themselves of the 
vested right exemptions. However, the private 
developers were found not to have obtained such 
vested rights. (Petruff-Florida) 
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ENVIRONMENTAL DEFENSE FUND, INC. V 
EAST BAY MUNICIPAL UTILITIES DISTRICT 
(WATER DIVERSION CONFLICTS BETWEEN 
UPPER AND LOWER RIPARIAN USERS). 

125 Cal Rptr 601-19 (Cal App 1976). 


Descriptors: *California, *Reclamation, 
*Diversion, *Water contracts, *Federal-state 
water rights conflicts, *Riparian rights, Judicial 
decisions, Water demand, Riparian waters, Water 
law, Water utilization, Legal aspects, Water dis- 
tricts, Public rights, Public benefits, Public utili- 
ties, Public utility, Public utility districts. 


Defendant, a water utility district, entered a con- 
tract with the U.S. Bureau of Reclamation for the 
purchase of water to be diverted from the Amer- 
ican River. The Bureau claims this water is essen- 
tial to its projects. Plaintiffs, several nonprofit en- 
vironmental groups individual _tax- 
payers/landowners, claim that the federal water 
reclamation project’s diversion of water in the 
upper river constitutes an unreasonable use 
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would destroy the water use opportunities of the 
lower river parties. The County of Sacramento, 
which needs the water for recreational use, inter- 
vened. The applicable California law states that 
the state’s water resources must be put to the most 
beneficial use for the general public welfare and 
that unreasonable waste must be prevented. Plain- 
tiffs asked for declaratory and injunctive relief, 
claiming defendant’s contract is illegal. The court 
held that traditional upper and lower riparian 
rights analysis was not sufficient to decide the 
case and that the law must be flexible to social 
change. Therefore, the court reasoned, environ- 
mental concerns may be considered ‘the most 
beneficial use of water for the overall public good. 
The court also held that defendant’s failure to 
recycle waste water is unreasonable. However, it 
concluded that the issue was within the ambit of 
federal law, and could not be decided by the state. 
(Denker-Florida) 
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BLUMENFELD V SAN FRANCISCO BAY CON- 
SERVATION AND DEVELOPMENT COMMIS- 
SION (CALIFORNIA STATUTES GRANTING 
JURISDICTION TO CONSERVATION COM- 
MISSION SHOULD BE CONSTRUED SO AS 
NOT TO DEFEAT THE INTENT OF THE 
LEGISLATURE). 

117 Cal Rptr 327-32 (Cal App 1975). 


Descriptors: *California, *Tidal waters, * Artificial 
watercourses, *Culverts, *Conveyance structures, 
Tidal effects, Bodies of water, Tides, Legislation, 
Legal aspects, Judicial decisions, Regulations, Ad- 
ministrative agencies, Water levels, Bodies of 
water, Environment, Natural resources, Conduits, 
Water conveyance. 


Plaintiffs’ application to fill marsh areas adjacent 
to San Francisco Bay was denied by the Bay Con- 
servation and Development Commission. Plain- 
tiffs sought review, alleging that the Commission 
had no jurisdiction over the property in question. 
The California Code section granting jurisdiction 
to the Commission refers to all areas subject to 
tidal action; the plaintiffs contended that the 
proper interpretation of this provision should in- 
clude only areas subject to natural tidal action, 
whereas their property was affected by the tides 
via a man-made culvert. This contention was com- 
bined with the argument that statutory 

conveying a grant of power which might interfere 
with fundamental rights (such as property in- 
terests) should be strictly construed. The Califor- 
nia First District Court of Appeal held that the 
legislative history of the Code section revealed no 
intent that the words ‘tidal action’ should exclude 
tidal action resulting from flow through a man- 
made culvert. The court held further that a statute 
should not be construed so strictly as to defeat the 
objective of the statute, which in this instance is 
the preservation of the waters of San Francisco 
Bay as a valuable natural resource in which the 

ic has an interest. (Sloan-Florida) 
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AMADOR VALLEY INVESTORS V CITY OF 
LIVERMORE (THE ACTS OF A CITY ARE NOT 
PRIVILEGED WHEN PRIVATE PROPERTY 
DAMAGE RESULTS FROM INADEQUATE 
PLANNING OF WASTE DISPOSAL). 

117 Cal Rptr 749-56 (Cal App 1974). 


*California, *Waste disposal, 
ater), *Sewage disposal, *Municipal 
wastes, Reasonable use, Judicial decisions, Legal 
aspects, Water law, Water management(Applied), 
Governments, Sanitary engineering, Sewage treat- 
ment, Waste water disposal, Water pollution, 
Water pollution sources. 


Descriptors: 
preg 


Plaintiff landowners brought action against city 
for damages resulting when the city discharged 
treated sewage water into a creek flowing across 
plaintiffs’ property. Defendant city argued that 
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plaintiffs’ claim was barred by failure to timely 
file; that the acts of the city are privileged; and 
that plaintiffs were estopped from asserting failure 
of the city to use alternative means to discharge 
the water by reason of plaintiffs’ having a 

loans of city equipment to dissipate the excess 
water. The Court of Appeal of the First District of 
California held that California case law allows 
recovery for any damages which occur within one 
year prior to the filing of a claim; that a new and 
separate cause of action arises with each new sub- 
sidence; and that where there is a continuing inju- 
ry, the starting point for the statute of limitations 
is the completion of the injury. The court also held 
that the acts of a city are not privileged or exempt 
from suit as an exercise of policy power unless the 
acts are reasonable, and that in this case the acts 
were not reasonable as the damage could have 
been prevented by proper planning. In addition the 
court found the plaintiffs’ actions were reasona- 
ae estoppel as a defense. (Sloan- 


W77-11181 


FALLEN LEAF PROTECTION ASSOCIATION V 
SOUTH TAHOE PUBLIC UTILITIES DISTRICT 
(PROVISIONS OF CALIFORNIA WATER CODE 
REQUIRING SPECIFIC PROPERTY OWNERS 
TO CONNECT TO SEWER LINES UPHELD 
AGAINST CONSTITUTIONAL CHALLENGE). 
120 Cal Rptr 538-47 (Cal App 1975). 


Descriptors: *California, *Sewage districts, 
*Water quality control, *Administrative agencies, 
*Water management(Applied), Administrative 
decisions, Administration, Legal aspects, Judicial 
decisions, Governments, Sewage, Sewers, Septic 
tanks, Cesspools, Regulation, Water pollution, 
Environment, Legislation, State governments. 


Plaintiff property owners challenged the validity 
of sections of the California Water Code by a 
cross-complaint alleging inverse condemnation. 
The plaintiffs’ property was located in the Lake 
Tahoe Basin; plaintiffs disposed of waste through 
the use of cesspools and septic tanks. The Public 
Utilities District, in the course of constructing a 
sewer collector line through the property had 
sought to restrain plaintiffs from occupying any 
buildings on their property. In the cross-complaint 
plaintiffs claimed fair market value of their pro- 
perty, contending that the state lacked the power 
to compel them to connect to a sewer line, and that 
certain provisions of the California Water Code 
were arbitrary, unreasonable, and discriminatory. 
The California Third District Court of Appeal held 
that the actions of the state under the Water Code 
to be a valid exercise of police power in light of 
legislative determination that a clear and present 

r to the environment exists in the Lake 
Tahoe Basin; that under the circumstances no in- 
vidious discrimination against specific property 
owners could be found; and that a statute based on 
a permissible legislative purpose is to be presumed 
valid unless plainly arbitrary. (Sloan-Florida) 
W77-11182 


UNITED STATES V FINCH (AUTHORITY OF 
CROW TRIBE TO DENY NON-MEMBERS AC- 
CESS TO ITS LAND FOR FISHING UPHELD). 
548 F2d 822-35 (9th Cir 1976). 


Descriptors: *Montana, ‘Treaties, *Riparian 
tights, *Indian reservations, *Navigable waters, 
Trespass, Ownership of beds, ipari 
Riparian waters, Public access, Easements, Fish- 
oe.) Judicial decisions, Constitutional law, ‘Public 

lands, Legal aspects, Water law, Water rights, 
Banks. 


Defendant/appellee was charged by information 
with trespassing on Indian lands for fishing from 
the banks of a river that lay within the exterior 
boundaries of the Crow Indian Reservation, based 
on the fact that he was not a member of the tribe. 
The relevant federal statute prohibited entry for 


fishing upon Indian lands without permission, and 
tribal membership was required by tribal or- 
dinance in order to fish on the reservation. The 
court first resolved the question of ownership of 
the river bed in favor of the Indians, holding that it 
had been ceded to them by treaty, subject to the 
retained power of the United States to exercise its 
right to control navigation on the river. Since the 
State of Montana owned by purchase the bank 
from which liee fished, the second question 
was whether fishing was a riparian right of access 
which the state possessed as part of its right of ac- 
cess to the waters of the river. The court here held 
that the federal government had exercised regula- 
tory power which was superior to any riparian 
right to fish held by Montana or its licensees. The 
court also upheld the authority of the Crow Tribe 
to control access of its own reservation as con- 
ferred by statute. The case was reversed and re- 
manded to the district court for entry of judgment. 


ALABAMA POWER COMPANY V MARTIN 
(POWER COMPANY ESTOPPED FROM AS- 
SERTING FLOOD EASEMENT RIGHTS). 

341 So2d 695-99 (Ala Sup Ct 1977). 


Descriptors: *Floods, *Easements, *Judicial deci- 
sions, *Water levels, *Construction, Legal review, 
River flow, Regulation, Discharge(Water), 
Prescriptive rights, River regulation, Water law, 
Legal aspects. 


Plaintiff power company filed a bill against defen- 
dant property owners to enjoin them from building 
on certain property. The plaintiff claimed that this 
property was subject to a flood easement held by 
the company. The easement granted the power 
company the right to flood that portion of land 
above a datum plane of 466 feet and below a datum 
plane of 475 feet. The court found that the only 
way to extinguish the easement was by grant. Ac- 
cordingly, the court found that the easement was 
not extinguished. However, the plaintiff was 
estopped from asserting its easement rights to the 
property in question because of oral representa- 
tions made by one of its agents. The agent had 
represented that the easement would be extin- 
guished if the property was built up above 475 feet. 
Defendant owners detrimentally relied on these 
assertions and filled in the land. The court found 
that the property would not be subject to the ease- 
ment as long s the property in question was main- 
tained at an elevation above 475 feet. (Petruff- 
Florida) 

W77-11184 


UNITED STATES V BROWN (STATE WATERS 
WITHIN NATIONAL PARKS SUBJECT TO 
FEDERAL REGULATIONS). 
552 F2d 817-23 (8th Cir 1977). 


Descriptors: *Minnesota, *Hunting, *National 
—. *Federal-state water rights conflicts, 
Federal jurisdiction, State jurisdiction, Ducks, 
Public lands, Recreation facilities, Judicial deci- 
sions, Legal review, Law enforcement, Legal 
aspects, Penalties(Legal), Water fowl, Wildlife, 
Rivers, Federal government, State government, 
Administrative agencies. 


Defendant was convicted for violation of national 
park regulations which prohibited possessing 
loaded firearms and hunting in national parks. 
Citation was served upon defendant while his boat 
was afloat within the national park confines. De- 
fendant , Challenging the jurisdiction of 
the park service. He claimed that although 
the state had deeded lands within the park bounda- 
ries to the federal government, it had not 
relinquished ownership of the waters. The United 
States Court of Appeals for the Eighth Circuit 
upheld the conviction but did not reach the issue 
of whether the state had ceded jurisdiction of such 
waters to the federal government. The court in- 
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stead reasoned that congressional power over 
federal lands included authority to regulate activi- 
ties on nonfederal public waters in order to protect 
wildlife and visitors on the land. The court also 
found that the instant regulations were a constitu- 
tional exercise of congressional power under the 
property clause and that such regulations would, 
under the supremacy clause, override conflicting 
state laws allowing hunting in the park. 
(Moorhouse-Florida) 

W77-11185 


ATLANTIC CITY ELECTRIC COMPANY V 
BARDIN (STATE’S RIGHT TO GRANT AND 
SET CONSIDERATION FOR LANDS HELD IN 
PUBLIC TRUST). 

368 A2d 366-71 (NJ Super Ct App Div 1977). 


Descriptors: *New Jersey, *Navigable waters, 
*Ownership of beds, *Tidal waters, Electric ca- 
bles, Legislation, Water resources development, 
Utilities, Non-structural alternatives, Water law, 
Environmental control, Protection, State govern- 
ments, Political aspects, Legal aspects, Judicial 
decisions. 


On January 13, 1975, plaintiff electric company 
filed an application with the Natural Resource 
Council (Council) for a permit to install a sub- 
marine cable and offered to pay a fee based on the 
estimated construction costs. Plaintiff also filed an 
application for a revocable license to use the 
State’s underwater land for the cable installation. 
The Council authorized both licenses, setting as 
consideration for the revocable license a fee of 
$3.00 per lineal foot, or $40,851. At a hearing held 
on this charge, the Council reaffirmed its fee 
schedule. Plaintiff brought this suit to appeal that 
decision, alleging Council’s lack of power to issue 
revocable licenses and that the fee was unreasona- 
ble and arbitrary. The court adopts the reasoning 
of earlier case law in holding that the state, as 
holder of tidal lands, possesses all attributes of 
ownership, including the right, subject to the de- 
mands of the public trust doctrine, to grant or alien 
the lands held and to set the consideration for the 
grant. The court also concludes that the statutes do 
provide sufficient standards to guide the Council 
in the exercise of its wide discretionary powers, 
which involve price determinations. (Jones- 
Florida) 

W77-11186 


HODGEN V KLIEWER (BOUNDARY CHANGES 
PROPER FOR ACCRETION BUT NOT AVUL- 


SION). 
557 P2d 885-91 (Okla 1976). 


Descriptors: *Oklahoma, *Accretion(Legal 
aspects), *Avulsion, *Boundaries(Property), Sedi- 
ments, Floods, Erosion, Legal aspects, Bank ero- 
sion, Alluvial channels, Channels, Bodies of 
water, Land tenure, Adverse possession, Water 
law, State governments, Judicial decisions, Legal 
review, Real property, Land ownership. 


The appellants and the appellees contested the 
ownership of certain land created by sedimentary 
and alluvial deposits from a river. The river had 
moved north by gradual and imperceptible 
processes of accretion adding land to the appel- 
lees’ property. The river then moved south by a 
process of avulsion during a flood, cutting a chan- 
nel through the land. The Supreme Court of 
Oklahoma held that the avulsive process did not 
affect the ownership of the land. In addition, since 
the appellants’ possession was neither exclusive, 
hostile, notorious, open, absolute nor continuous, 
the appelllants failed to prove the elements of ad- 
verse possession necessary to divest the appellees 
of their ownership of the land. The dissenting 
justice referred to prior cases applying the 
‘reappearing riparian lands doctrine.’ He felt that 
because of the changing nature of the river a better 
view would be to allow title to the appellees only 
to the center of the old channel. (Rieck-Florida) 
W77-11187 


CANADIAN RIVER COMPACT. 
Tex. Water Code Ann sec 43.001 thru .006 (1972). 


Descriptors: *Water rights, *Water alloca- 
tion(Policy), *Texas, *Interstate compacts, New 
Mexico, Oklahoma, Water law. Interstate com- 
missions, Interstate rivers, Construction, Reser- 
voir storage, Water storage, Water manage- 
ment(Applied), Water sources, Water supply, 
Beneficial use, Municipal water, Domestic water, 
Irrigation water, State jurisdiction. 


Texas has ratified the Canadian River Compact 
entered into with New Mexico and Oklahoma to 
promote interstate harmony and interests regard- 
ing the river. All rights to any of the waters of the 
river, perfected by beneficial use, are re 

and affirmed. New Mexico is given unrestricted 
use of all waters originating in the drainage basin 
of the river above Conchas Dam. The use of water 
below that point is subject to regulation under the 
compact. Texas shall also have free use of the 
waters subject to certain limitations upon the 
storage of water. Its right to impound waters of the 
North Canadian River is limited to storage for mu- 
nicipal, household and domestic uses, as well as 
for livestock watering and the irrigation of certain 
lands. Any excess quantity of water shall be 
released according to specific provisions of the 
compact. Oklahoma shall have unrestricted use of 
all waters of the river within the boundaries of the 
state. New Mexico and Texas may impound more 
water than the designated amount except that no 
state shall be deprived of water needed for benefi- 
cial use. (Rieck-Florida) 

W77-11188 


RIO GRANDE COMPACT. 
Tex Water Code Ann secs 41.001 thru .009 (1972). 


Descriptors: *Water allocation(Policy), *Texas, 
*Interstate compacts, *Rio Grande River, 
Colorado, New Mexico, Interstate commissions, 
Interstate rivers, Gaging stations, Control, Flow 
measurement, Water control, Construction, 
Reservoir storage, Water storage, Water manage- 
ment(Applied), Water sources, Water supply, Ad- 
ministrative agencies, Diversion structures, Ap- 
propriation. 


The state of Texas joined with Colorado and New 
Mexico in a compact to remove all controversies 
between themselves with respect to the Rio 
Grande. The commission established by the com- 
pact is to maintain various stream gaging stations 
to measure the quantities of water the various 
states are obliged to deliver to each other as 
specified in the compact. The amounts of water 
that may be accrued in storage in reservoirs are 
also regulated. Colorado or New Mexico may 
relinquish at any time accrued credits of water, 
i.e., the amount by which actual delivery exceeded 
scheduled delivery. The state relinquishing may in 
turn store amounts of water equal to the amount 
relinquished. At specified times, Texas or New 
Mexico may demand the release of water from 
storage reservoirs up to the amount of accrued 
debits, i.e., amount by which actual delivery fell 
below scheduled delivery. However, these 
releases will only be made as practicable under the 
circumstances. Colorado consents to construction 
for diversion of the San Juan River, into the Rio 
Grande provided the prospective water uses in 
Colorado are protected. Imported water shall be 
credited to the state importing it. (Rieck-Florida) 
W77-11189 


REGIONAL WASTE DISPOSAL ACT. 
Tex V/ater Code Ann secs 25.001 thru .106 (1972). 


Descriptors: *Texas, *Waste disposal, *Waste 
treatment, *Treatment facilities, Costs, 
Economics, Water pollution, Construction, Ad- 
ministrative agencies, Local governments, Re- 
gional developments, Financing, Eminent domain, 
Water qucity control, Water manage- 
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ment(Applied), Water policy, Statutes, Legisla- 
tion, Comprehensive planning, Management, 
Coordination. 


Public agencies in Texas are authorized to 
cooperate for the safe and economical collection, 
transportation, treatment and disposal of waste in 
order to prevent and control pollution of water in 
the state. Provisions are made for the issuance of 
bonds, and the design, construction, acquisition 
and approval of facilities used for waste disposal. 
Districts are authorized to make operating agree- 
ments, as well as contracts to purchase, sell or 
lease such facilities. Districts or river authorities 
may make contracts with private or public agen- 
cies for waste disposal. Condemnation powers are 
given to the districts to effectuate the purposes of 
the chapter. However, the district is obligated to 
pay the costs of relocating any public facilities that 
must be moved. River authorities may prepare re- 
gional plans for water quality management control 
and pollution abatement. In doing so, they must 
coordinate their efforts with other interested 
public planning agencies. (Rieck-Florida) 
W77-11190 


ARTESIAN WELLS. 
Texas Water Code Ann sec 5.201 thru .207 (1972). 


Descriptors: *Texas, *Artesian wells, *Water 
wells, Subsurface waters, Water supply, Pressure, 
Water sources, Irrigation water, Reasonable use, 
Water management(Applied), Agriculture, Ad- 
ministration, Governments, Water law, 
aspects, Water policy, Regulation, Water control. 


Texas defines an artesian well as an artificial water 
well in which the water, when properly cased, will 
rise by natural pressure above the first impervious 
stratum below the surface of the ground. A person 
may drill an artesian well on his own land for 
domestic purposes without complying with the 
general regulations of the Texas water code, but if 
the water contains substances injurous to agricul- 
ture, he must insure that the flow will not injure 
another’s land. The person drilling the well must 
keep complete records of the depth, thickness and 
character of the strata penetrated, and send a copy 
of the record to the Texas Water Commission. 
Failure to do so is a misdemeanor punishable by a 
fine of not more than $100. Annual reports are 
required, stating the amount of water used, the na- 
ture of the uses, the change in the water table, and 
if the water was used for irrigation, the acreage 
and yield of each crop. The statute also defines, 
and provides penalties for, waste and requires 
proper casing and capping. (Sioan-Florida) 
W77-11191 


CRIMINAL PROSECUTION FOR WATER POL- 
LUTION. 
Tex Water Code Ann secs 21.551 thru .564 (1972). 


Descriptors: *Texas, *Waste water disposal, 
*Permits, *Penalties(Legal), *Discharge, Water 
pollution sources, Wastes, Waste water treatment, 
Legal aspects, Water permits, State governments, 
Regulation, Law enforcemet, Legislation, Judicial 
decisions, Assessments, Administrative agencies, 
Sewage, Farm wastes, Industrial wastes, Recrea- 
tion wastes. 


Discharging, or causing the discharge of, any 
waste into or adjacent to any water so as to cause 
water pollution is a criminal offense in Texas un- 
less the waste is discharged in compliance with a 
permit. Permits are issued by the state’s water 
quality board, development board or railroad com- 
mission. Once a permit is obtained the discharge 
may not violate the requirements of the permit. 
Any such violation or any discharge without a per- 
mit is a misdemeanor subject to a penalty between 
$10 and $1,000 for each day of the illegal 
discharge. Agents of the parks and wildlife depart- 
ment are authorized to enforce the provisions of 
the statute. If a corporation is found guilty of a 
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discharge violation, the fine shall have the same 
force and effect as if the judgement were 
recovered in a civil, rather than criminal, action. 
(Rieck-Florida) 

W77-11192 


RIGHTS IN STATE WATER (APPROPRIATION 
PLAN). 
Tex Water Code Ann secs 5.001 thru .052 (1972). 


Descriptors: *Texas, *Prior appropriation, *Water 
permits, * Appropriation, *Water manage- 
ment(Applied), Riparian rights, Water rights, 
Water law, Preferences, Dams, Reservoirs, Con- 
demnation, Water policy, Irrigation, Easements, 
Water conservation, Water control, Water alloca- 
tion(Policy), Administration, Canals. 


The water of the ordinary flow, underflow and tide 
of every natural waterway and waterbody is the 
property of the state. The right to its use may be 
acquired by appropriation as prescribed by this 
statute. Allowable purposes for appropriation are 
listed, and an order of preferences named. As 
between appropriators, first in time is first in right. 
An appropriator having used a source under the 
terms of a filing for three years acquires title. If he 
abandons the appropriation during three succes- 
sive years the right to use is forfeited and the 
water again subject to appropriation. Any person 
taking water except for domestic or livestock pur- 
poses must file an annual report with the Texas 
Water Commission. Rights of way over private 
land may be obtained by condemnation. A per- 
manent water right is an easement and passes with 
title to the land; a conveyance of a ditch, canal or 
reservoir must be executed as a conveyance of 
real estate. A person who takes or diverts water 
from a running stream shall return surplus water to 
the stream by gravity flow if it is reasonably prac- 
ticable to do so. (Sloan-Florida) 

W77-11193 


CONSERVATION OF WATER FOR IRRIGA- 
TION PURPOSE. 
Idaho Code Ann secs 42-1501 thru -1504 (1948). 


Descriptors: *Idaho, *Irrigation, *Water conser- 
vation, *Water management(Applied), Water pol- 
icy, Water resources development, Water supply 
development, Water transfer, Water distribu- 
tion(Applied), Planning, Construction costs, 
Reservoir sites, Reservoir storage, Water utiliza- 
tion, Surveys, Droughts, Water storage, Water 
shortage, Cisterns, Wells, Legislation. 


The policy of the state of Idaho is to conserve, 
develop and utilize water for irrigation purposes. 
The department of reclamation is created to 
achieve these goals. The department shall: make 
surveys to determine how and where water may 
best be stored; assess feasibility of various pro- 
jects; formulate plans of construction for dams 
and specify construction sites; estimate costs of 
proposed projects; determine where dams may be 
constructed to serve the dual purposes of water 
storage and flood prevention; devise plans to pro- 
vide water for livestock and domestic purposes 
during non-irrigation seasons by means of wells, 
cisterns and ponds; and to perform all other neces- 
sary acts in pursuit of state conservation policies. 
The department is authorized to cooperate with 
State and federal agencies in exercising its powers. 
(Josepher-Florida) 
-11194 


— RIGHTS (CONSTITUTIONAL PROVI- 
). 
Idaho Const Ann art XV, secs | thru 6. 


Descriptors: *Idaho, *Prior appropriation, *Water 
distribution(Applied), *Water permits, 
*Preferences(Water rights), Water manage- 
ment(Applied), Water demand, Priorities, Water 
allocation(Policy), Water rights, Water districts, 
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Water utilization, Public rights, Beneficial use, 
Water rates, Water policy, Agriculture, Water 
shortage, Rent, Legislation. 


The use of all appropriated waters for sale, rental 
or distribution is a public use subject to state regu- 
lation and control. The collection of rates or com- 
pensation for the use of water supplied to a local 
governmental unit is a franchise, and is probibited 
unless otherwise allowed by law. The right to ap- 
propriate and divert unappropriated waters of 
natural streams may not be denied except where 
the state imposes regulations for power purposes. 
Although prior appropriation gives better rights to 


. competing users, an order of use preference is 


established in case of water shortages. Sale, rental 
or distribution of waters appropriated or used for 
agricultural purposes is considered an exclusive 
dedication to such use. Persons who settle or im- 
prove land for agricultural purposes relying on 
receiving waters so dedicated may not, have the 
annual use of these waters taken from them 
without their consent. The legislature shall deter- 
mine the manner for setting the maximum rates 
charged for the use of appropriated water. 
(Josepher-Florida) 

W77-11195 


FOREST AND WATER RESERVE ZONES. 
Hawaii Rev Stat sec 183-41 (Supp 1975). 


Descriptors: *Hawaii, *Land use, *Zoning, 
*Watershed management, *Forest management, 
Recreation, Forest watersheds, Land manage- 
ment, Local governments, Regulation, Legal 
aspects, Water law, Planning, Penalties(Legal), 
Boundaries(Property), Legislation. 


Hawaii has established forest and water reserve 
zones in each of its counties. The zones shall in- 
clude all land within the 1957 forest reserve boun- 
daries; however, the department of land and natu- 
ral resources shall have the power to redefine zone 
boundaries and establish subzones within them. 
Upon full consideration of all available data on soil 
classification and physical use capabilities, the de- 
partment shall establish use restrictions for each 
subzone. Such regulations shall seek to conserve 
necessary forest growth, adequate water 
resources, and open space areas for public use. 
Full public hearings are to be provided to ascertain 
the views of affected landowners concerning 
proposed restrictions. Thereafter the department 
shall adopt the regulations as proposed or 
amended giving them the force of law. No use, ex- 
cept a nonconforming use, shall be made of such 
areas unless in compliance with the zoning regula- 
tions. Violations are punishable by fines not 
greater than 500 dollars. The legisiature has 
defined non-conforming exempt uses as the con- 
tinuance of any lawful use for any trade, industri- 
al, residential or other purpose established as of 
1957, or at the time any regulation adopted under 
authority of this part takes effect. In addition, any 
parcel of 10 acres or less held for farming or re- 
sidential use upon which taxes have been paid 
since 1957 is also deemed nonconforming and 
a yy * such use. (Moorhouse-Florida) 

W77-11 


PROCEDURE FOR DETERMINING OR 
ESTABLISHING WATER RIGHTS IN STATE 
STREAMS. 


Ore Rev Stat Secs 539.010 thru .220 (1973). 


Descriptors: *Oregon, *Water rights, 
*Appropriation, *Relative rights, *Competing 
uses, Riparian rights, State governments, Ad- 
ministrative agencies, Water allocation(Policy), 
Water utilization, Judicial decisions, Legal 
aspects, Legal review, Water law, Streams, 
Legislation, Economic impact, Permits, Reasona- 
ble use, Water policy. 


Oregon has established a procedure to determine 
the relative rights of water users along any stream. 
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The State Engineer is charged with filing a notice 
of determination of water rights to be published 
for at least 10 days in the newspapers of any coun- 
ty through which the stream runs. All interested 
parties then submit data forms detailing their uses 
of water from the stream. Such data forms are 
then made available for public examination where 
any claim submitted can be contested. Formal 
hearings are undertaken to resolve contested 
claims. The State Engineer then proceeds with a 
full scale investigation of the streams, the amount 
of water available, and the proper beneficial uses 
of all interested parties. The findings are certified 
and filed in a circuit court. If challanged, the court 
operating as a court of equity will proceed to 
resolve any problems. Upon completion of any 
proceedings, water rights certificates are awarded. 
Such certificates are recorded with the clerk of 
court as proof of the water rights appurtenant to a 
particular tract of land. Appeal from the circuit 
courts findings is to be made to the Supreme 
Court. Special provisions deem any water rights 
initiated prior to February 24, 1909 as vested pro- 
vided such rights have not abandoned for a period 
of two years. (Moorhouse-Fiorida) 

W77-11197 


WATER CONTROL DISTRICTS. 
Ore Rev Stat secs 553.010 thru .110 (1973). 


Descriptors: *Oregon, *Water manage- 
ment(Applied), *Drainage districts, *Water con- 
trol, *Legislation, State governments, Local 
governments, Appropriation, Water  alloca- 
tion(Policy), Water works, Rivers, River reguia- 
tion, Management, Taxes, Assessments, Legal 
aspects, Water distribution(Applied), Drainage 
systems, Water spreading. 


Oregon has recognized the creation of water con- 
trol districts to improve the public health, safety 
and welfare. Such districts shall have the power 
to: (1) have and use a seal; (2) sue and be sued; (3) 
have perpetual succession; (4) acquire and hold 
real and personal property; (5) contract with other 
entities for operation and maintenance of any 
works; (6) build and acquire necessary works; (7) 
contract and employ agents, engineers and attor- 
neys; (8) appropriate and acquire water and water 
rights; (9) create special assessment districts to 
levy taxes; (10) levy assessments against lands 
benefited by any works; (11) borrow money and 
issue certificates of indebtedness; and (12) do any 
other acts necessary to carry out the district’s 
powers. The water control districts are forbidden 
from altering boundaries without the written con- 
sent of parties to whom they are under contract. 
All districts organized before July 16, 1949 are 
deemed to be valid districts. Additionally, a water 
control district is created coterminous with each 
water control district existing on June 16, 1969. 
(Moorhouse-Florida) 

W77-11198 


SAVE OUR INVALUABLE LAND, INC V NEED- 
HAM (APPLICABILITY OF FWPCA AMEND- 
MENTS TO PROJECTS ALREADY FUNDED). 
542 F2d 539-43 (10th Cir 1976). 


Descriptors: *Dam construction, *Federal Water 
Pollution Control Act, *Federal government, 
*Water supply, *Legal review, Governmental in- 
terrelations, Local governments, Water pollution 
control, Water supply, Water storage, Planning, 
Water policy, Administrative agencies, Regula- 
tion, Water resources development, Dams, Kan- 
sas. 


Plaintiff organization of landowners sought to en- 
join construction of the Hillsdale Dam in Kansas, 
alleging failure to comply with provisions of the 
Federal Water Pollution Control Act (FWPCA) 
and other legislation. The trial court had found 
provisions of the 1972 Amendments to the 
FWPCA inapplicable to the dam since its planning 
had been completed and funding authorized before 
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the Amendments became law. The court noted 
that the 1972 Amendments were only applicable to 
projects which were in the planning or 
preauthorization stages, and added weight to this 
view by citing a similar interpretation by the En- 
vironmental Protection Agency. The trial court 
had also found the Environmental Impact State- 
ment (EIS) submitted adequate since it had ap- 
parently been made in good faith and included a 
reasonable discussion of mandated areas. Allega- 
tions of lack of reasonable evidence of future de- 
mand of water from the dam were dismissed by 
the court as unsupported. The Fas ws was found 
to comply with all applicable legislation; thus no 
injunction was issued. (Molloy-Florida) 
W77-11199 


SNAKE RIVER RANCH V UNITED STATES 
(OWNERSHIP OF LAND OMITTED BY 
MEANDER LINE). 

542 F2d 555-58 (10th Cir 1976). 


Descriptors: *Boundary disputes, *Meanders, 
*Rivers, *Surveys, *Accretion(Legal aspects), 
Boundaries(Property), High water mark, Patents, 
Federal government, Land tenure, Real property, 
Riparian land, Banks, *Wyoming. 


Plaintiff sought to quiet title to land between a 
meander line survey and the west bank of the 
Snake River. The lots having the meander lines 
had been patented to plaintiff's predecessor in 
title; also, the original 1893 plat showed the land as 
bordered by the Snake River. A resurvey in 1974 
showed the disputed lands as omitted on the 
original plat, thereby giving title to the United 
States. The court initially noted that reference to a 
plat incorporates that material into the con- 
veyance; therefore, the showing of the Snake 
River boundary would control over a computation 
of acreage. However, a large from the 
proper location for the meander line, sufficient to 
show a gross mistake or fraud, makes the meander 
line a fixed boundary. Whether the meander line 
was fixed or represents the bank of a river was a 
question of fact to be determined by available 
evidence. The trial court found the stream had 
been properly meandered. No reason for disturb- 
ing that finding was noted on appeal. (Molloy- 
Florida) 

W77-11200 


E I DUPONT DE NEMOURS AND COMPANY V 
TRAIN (REVIEW OF EFFLUENT LIMITA- 
TIONS FOR CHEMICAL INDUSTRY). 

541 F2d 1018-39 (4th Cir 1976). 


Descriptors: *Standards, *Chemical wastes, 
*Federal government, *Water pollution sources, 
*Administrative decisions, Administrative agen- 
cies, Permits, Chlorine, Regulation, Sodium, 
Acids, Chemical industry, Nitrates, Water pollu- 
tion, Industrial wastes, Water pollution control, 
Judicial review, Planning. 


Petitoner chemical companies sought review of 
various regulations promulgated by the Adminis- 
trator of the Environmental Protection Agency 
(EPA) under the Federal Water Pollution Control 
Act (FWPCA) Amendments of 1972. Petitioners 
alleged lack of proper notice, challenged EPA’s 
power to establish effluent limitations, and alleged 
that the regulations did not comply with procedu- 
ral and factual guidelines of the authorizing act. 
The court determined that notice had been 
adequate and that EPA had authority to promul- 
gate the regulations. Examining the individual 
standards, the court applied the review standard of 
whether the administrative actions were arbitrary, 
capricious, or an abuse of discretion. The court 
confined its review to a determination of whether 
the record disclosed a reasonable basis for believ- 
ing that new technology would be available and 
economically feasible for compliance with future 
guidelines. Standards relating to production of 
chlorine, hydrochloric acid, hydrofluoric acid, 


hydrogen peroxide, nitric acid, sodium carbonate, 
sodium dichromate, sodium, sodium silicate, sul- 
furic acid, and titanium dioxide were remanded to 
the EPA for reconsideration, as were the defini- 
tions for effluent limitations and process waste 
water. (Molloy-Florida) 

W77-11201 


CHAPMAN V UNITED STATES (TORT LIA- 
ap FOR SUBMERGED DAM IN NAVIGA- 


BLE STREAM). 
541 F2d 641-46 (7th Cir 1976). 


Descriptors: *Illinois, *Dams, *Federal govern- 
ment, *Damages, *Navigable rivers, Navigable 
waters, Navigation, Recreation, Boating, Fly fish- 
ing, Federal jurisdiction, United States, Legal 

aspects, Hazards, Negligence, Safety, Accidents, 
Judicial decisions. 


Plaintiff sought damages for the death of her 
husband against the United States under the Suits 
in Admiralty Act. Plaintiff’s spouse was killed 
when the small boat in which he was fishing was 
swept over a submerged dam. Plaintiff alleged that 
the United States negligently and wrongfully per- 
mitted the dam to exist as a menace and hindrance 
to navigation. The United States contended ad- 
miralty jurisdiction was inapplicable as the stream 
was not navigable and that no duty was owned 
with respect to the unmarked dam. After examin- 
ing the long history of use of the stream, the court 
determined that it was in fact navigable despite the 
lack of evidence that it consituted a route or 
highway for interstate commerce. Jurisdiction 
under the Admiralty Act was determined by 
whether a waterway is capable of beng used for 
purposes of commerce. Evidence also indicated 
that the United States actively participated in the 
construction of the dam. The fact that the United 
States has renounced the supervision it has 
claimed for a century was ineffective to relieve it 
of responsibility. Therefore admiralty jurisction 
was exercised, and the plaintiff was permitted to 
recover. (Molloy-Florida) 

W77-11202 


UNDERGROUND WATERS. 
NM Stat Ann secs 75-11-1 thru -40 (1968), as 
amended, (Supp 1975). 


Descriptors: *New Mexico, ‘*Appropriation, 
*Underground streams, *Water permits, *Well 
permits, Water supply, Water rights, Well regula- 
tions, Application methods, Underground, Un- 
derwater, Underflow, Water policy, Water 
resources, Water management(Applied), Wells, 
Beneficial use, Irrigation permits, Regulation. 


New Mexico’s underground waters having 
reasonably ascertainable boundaries are public 
waters and are subject to appropriation based 
upon beneficial use. Persons desiring rights to the 
use of underground water must file a permit appli- 
cation with the state engineer. Applicants must 
designate the particular source from which the 
desired water will be appropriated, the intended 
beneficial use, the amount of water applied for, 
and, if the water is to be used for irrigation, the lo- 
cation and owner of the land to be irrigated must 
also be specified. Applicants may reserve rights to 
water in undeclared basins. Emergency applica- 
tion procedures allow use of replacement and sup- 
plemental wells drilled into the same source as is 
used by the originally permitted wells prior to 
compliance with normal application procedures. 
Nonpotable water at a depth of twenty-five hun- 
dred feet or more is excluded from underground 
basins regulated by the state engineer. Users of 
underground water may be required to meter their 
water use and file water — reports with the 
state engineer. (Josepher-Florida 

W77-11303 . , 


~ 


PEOPLE V TEXACO, INC (COUNTY REGULA- 
TION OF TIDEWATER BORDERING ON OR 
LYING WITHIN ITS BOUNDARIES). 
383 NYSod 788-89 (App T 1976). 


Descriptors: *Judicial decisions, *Local govern- 
ment, *New York, *Oil spills, *Tidal waters, 
Water pollution, Legal aspects, Oil industry, Oil, 
Oil pollution, Negligence, Penalties(Legal), Ju- 
risdiction. 


Defendant oil company was convicted for violat- 
ing a county fire prevention ordinance provision 
relating to spill containment protection. Upon ap- 
peal the Appellate Term of the Supreme Court 
upheld the conviction and found that the county 
was authorized to regulate tidewaters bordering on 
and lying within its boundaries. The defendant 
failed to — that the ordinance in question 
was unreasonable. (Rieck-Florida) 

W77-11204 


AGRICULTURAL LEGISLATION’S POTEN- 
TIAL IN REDUCING DISCHARGE OF POLLU- 
TANTS, 

Agricultural Stabilization and Conservation Ser- 
vice, Washington, D.C. Environmental Quality 
and Lane Use Staff. 

For primary bibliographic entry see Field 5G. 
W77-11395 


THE CLASS ONE EQUIVALENCY FOR CER- 
TAIN RECLAMATION PROJECTS (HEARINGS 
ON H.R. 13101, WHICH PROVIDES FOR CON- 
SIDERATION OF THE COMPARATIVE 
PRODUCTION POTENTIAL OF IRRIGABLE 
LANDS IN DETERMINING NONEXCESS ACRE- 
AGE UNDER FEDERAL RECLAMATION 
LAWS). 

For primary bibliographic entry see Field 4B. 
W77-11446 


INDIAN WATER RIGHTS. 

on Administrative Practice 
and Procedure--Comm on the Judiciary, US 
Senate, June 22-23, 1976. 175 p. 





Descriptors: *Indian reservations, *Water rights, 
*Prior appropriation, *Reservation doctrine, 
Federal reservations, Adjudication procedure, 
Public lands, Withdrawn lands, Water law, Judi- 
cial decisions, Beneficial use, Irrigation water, 
Administrative agencies, Jurisdiction, Colorado, 
New Mexico, Washington, Federal government, 
Public water rights, Water districts. 

Identifiers: *Winters doctrine, *Reserved rights. 


In a 1976 decision, Colorado River Water Conser- 
vation District v United States, the United States 
Supreme Court held that state courts may enter- 
tain and adjudicate Federal claims for federally 
reserved Indian water rights. Shortly thereafter 
Senate hearings were held to determine the poten- 
tial consequences of the decision on affected Indi- 
an tribes. The concern of the administrative prac- 
tice subcommittee of the Senate judiciary commit- 
tee was that the adjudication of Indian water rights 
in state forums throughout a large number of 
states would result in a lack of uniformity of in- 
terpretation of those rights. Representatives of the 
Justice and Interior Departments expressed ap- 
prehension that state courts may not possess the 
essential experience or knowledge to deal with the 
federal reserved rights doctrine, and also that in 
some instances state courts may be hostile to the 
water rights of Indian tribes. This was disputed by 
the general counsel for the New Mexico interstate 
stream commission. Testimony was also heard 
from members of the Native American Natural 
Resource Development Federation, the National 
of American Indians, the Mescalero 
Apache Indian Tribe and the Yakima Indian na- 
tion. (Sloan-Florida) 
W77-11447 
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ISLAND DEAUTHORIZATION 
IGS ON S 3106, WHICH WOULD 
DEAUTHORIZE TOCKS ISLAND RESERVOIR 
PROJECT FROM PARTICIPATION IN THE 
DELAWARE RIVER BASIN PROJECT). 
Heari Subcomm on Water Resources--Comm 
on Public Works, July 23, 26, 1976, Serial No 94- 
H52. 535 p. 


Descriptors: *Reservoir construction, *Dams, 
*Wildlife conservation, *Legislation, Impound- 
ments, Reservoir sites, Reservoirs, Multiple-pur- 

reservoirs, Electric power, Lakes, Recrea- 
tion, Reservoir design, Water supply, Water 
sources, Federal government, State governments, 
Cost-benefit analysis, Flood control, Water pol- 


Identifiers: *Delaware River Basin Project, 
*Tocks Island Reservoir Project, *Project 
deauthorization, *Congressional hearings, Dam 
effects, Environmental policy. 


Hearings were held before the Senate Subcommit- 
tee on Water Resources to consider legislation that 
would deauthorize the Tocks Island Reservoir 
Project as part of the Delaware River Basin Pro- 
ject, and for various other purposes. Testimony 
was given by numerous federal, state, and local of- 
ficials. The original purpose of the Tocks Island 
Project was to meet flood control and water 
supply problems in Pennsylvania, New York and 
New Jersey. Subsequently, however, the 
Delaware River Commission voted to withhold 
construction funds and the Corps of Engineers 
asked Congress to deauthorize the project. The 
Committee considered divergent views over the 
nature of the Tocks Island Reservoir Project. 
Those opposed to the project indicated that con- 
struction of the reservoir dam would be disad- 
vantageous both environmentally and fiscally. In 
addition, historic land sites would be destroyed as 
they became engulfed by a lake subject to rapid 
growth. Proponents of the project disagreed 
as to Fae lack of value of the new lake and 
highlighted the needs of those within the Delaware 
River Basin for both flood and drought protection. 
(Moorhouse-Florida) 
W77-11448 


POTOMAC (HEARINGS ON THE 
STATE OF THE POTOMAC RIVER AS TO 
WATER SUPPLY AND WATER POLLUTION). 

Hearings--Subcomm on Bicentennial Affairs, the 
Environment, and the International Community-- 
Comm on the District of Columbia, US H Rep, 
June 2-25, Sept 9, 16, 1976. Serial No 94-20. 815 p. 


Descriptors: *District of Columbia, *Water pollu- 
tion sources, *Water rates, *Potomac River, 
Water costs, Water shortage, Water supply, Water 
demand, Cometing uses, Dependable supply, 
Potential water supply, Water allocation(Policy), 
Water conservation, Water delivery, Water pol- 
icy, Water supply development, Federal govern- 
ment, Local governments, Regions, Suburban 
areas. 


Hearings were held jointly before the House Com- 
mittee on the District of Columbia and the House 
Subcommittee on Bicentennial Affairs, the En- 
vironment, and the International Community to 
consider both the state of the Potomac River and 
legislation to provide equitable water rates and en- 
courage water conservation within the District of 
Columbia. Testimony was given by numerous 
federal, state and local officials detailing water 
supply and consumption problems within the 
Washington Metropolitan area. Emphasis was 
placed primarily upon the kinds of water shortages 
which could occur, the capability of the curreat ju- 
risdictional setup to cope with such problems, and 
the impact such shortages would have on day-to- 
day living. Testimony was also elicited dealing 
with the quality of the Potomac River. Pollution 
— were considered unique due to the fact 

t iculture and fores rather than 
leiry. peaol ¢ the greatest Soian to pollution 


WATER RESOURCES PLANNING—Field 6 
Water Law and Institutions—Group 6E 


abatement. The committee also addressed its at- 
tention to the widely unequal water rate structure 
between the District of Columbia and its Virginia 
and Maryland suburbs. (Moorhouse-Fiorida) 
W77-11449 


DEEP SEABED HARD MINERALS ACT (TO 
PROVIDE THE SECRETARY OF THE INTERI- 
OR WITH AUTHORITY TO PROMOTE THE 
CONSERVATION AND ORDERLY DEVELOP- 
MENT OF DEEP SEABED HARD MINERAL 
RESOURCES PENDING ADOPTION OF AN IN- 
TERNATIONAL REGIME). 

Hearings-Comm on Commerce--Comm on 
Foreign Relations--Comm on Armed Services, US 
Senate, May 17 and 19, 1976, Serial No 94-85, 195 
p. 


Descriptors: *Law of the sea, *Mineral industry, 
*International law, *International waters, Trea- 
ties, Mining, Insurance, Foreign trade, Foreign 
waters, Manganese, Metals, Nickel, Cobalt, 
Copper, Heavy metals, Titanium, Federal govern- 
ment, Legislation, Exploration, Exploitation, 


Senate bill 713 is aimed at promoting the develop- 
ment of the mineral resources of the deep seabed 
by providing a transition from the current no-regu- 
lation stage to a system of licensing and regulation 
of U.S. nationals. The bill’s main provisions are 
for: (1) insurance protection of mining invest- 
ments; and (2) compensation to licensees in the 
event a future international treaty differs from the 
requirements of the Act. The area regulated lies 
outside the territorial waters, and it is the interna- 
tional implications of such regulation which take 
up a major portion of the hearings. Of central con- 
cern to the legislators is the fact that the United 
Nations Law of the Sea Conference is attempting 
to negotiate a multi-lateral treaty that would deal 
with the problems of deep seabed mining. Among 
the range of subjects discussed by the various wit- 
nesses are: (1) whether passage of the bill would 
jeopardize the treaty negotiations; (2) which 
United States interests would be served under the 
bill, and laternatively, under the treaty; (3) the ad- 
visability of supporting the ocean-mining industry 
at the present time; and (4) whether the marine en- 
vironment would be sufficiently protected under 
the bill. — 

W77-1145 


OCEAN DUMPING--PART 3 (OVERSIGHT OF 
THE MARINE PROTECTION, RESEARCH AND 
SANCTUARIES ACT OF 1972, AND IN- 
VESTIGATING THE WASTE DISPOSAL IN 
THE NEW YORK AREA), 

Hearings--Subcomm on Fisheries and Wildlife-- 
Oceanography--Comm on Merchant Marine and 
Fisheries, US House of Representatives, July 24, 
September 30, 1976, Serial No 94-41. 296 p. 


Descriptors: *Waste disposal, *Public health, 
*Federal Water Pollution Control Act, *Oceans, 
*Beaches, New York, Legislation, Sewage, 
Recreation, Sewage bacteria, Fish kill, Water pol- 
lution sources, Sewage treatment, Sewage sludge, 
Dredging, Sewage disposal, Water pollution ef- 
fects, Water quality control, Coast Guard, Regula- 
tions, Water policy. 

Identifiers: *Environmental policy, *Ocean dump- 
ing, Hazardous substances(Pollution), Marine en- 
vironment. 


The washup on the beaches of Long Island of filth, 
debris and garbage necessitated the ing of 70 
miles of beaches in the summer of 1976. The sub- 
committees met to determine the origin of the 
hether defects in the current law 
were responsible for such incidents, since controls 
had been placed on the dumping of sewage sludge 
and other materials in the New York Bight. 
Responsibility in this area had been allocated 
among the Environmental Protection 
(EPA), the Corps of Engineers, the US 





Guard, and the National Oceanic and Atmospheric 
Administration. Testimony was received from 
these agencies and from state and local officials 
and environmental groups. The nature and source 
of the washups were discussed, as well as the dan- 
gers they presented to public health. Several of the 
findings pertained to the inadequate processing of 
some of the material dumped and the need for the 
New York area to build additional treatment 
plants. The EPA reported that the new technolo- 
gies of pyrolysis and composting would allow 
phasing out of ocean dumping of sludge by 1981. 
New EPA regulations to cure the defects were 
reviewed. (Jones-Florida) 

W77-11451 


ANALYSIS OF THE IMPACT OF DELAYING 
COMPLIANCE WITH 1977 WATER QUALITY 
STANDARDS, 

Mathematica, Inc., Philadelphia, Pa. Regional and 
Environmental Studies Group. 

For primary bibliographic ent entry see Field 5G. 
W77-11453 


CRITERIA FOR DEVELOPING POLLUTION 
ABATEMENT PROGRAMS FOR INACTIVE 
AND ABANDONED MINE SITES, 

For primary bibliographic entry see Field 5G. 
W77-11454 


. 


DEVELOPMENT OF COUNTY AND LOCAL 
ORDINANCES DESIGNED TO PROTECT THE 
PUBLIC INTEREST IN FLORIDA’S COASTAL 
BEACHES, 

Spessard L. Holland Law Center, Gainesville, Fla. 
F. E. Maloney, and D. Fernandez. 

Available from Eastern Water Law Center, 
University of Florida, Gainesville, 32611, for 
$5.90. March 1977, 100 p. 


Descriptors: *Public access, ‘*Legislation, 
*Beaches, *Shore protection, Local governments, 
Common law, Permits, Public rights, Regulation, 
Zoning, Right-of-way, Governments, Beach ero- 
sion, Dunes, Recreation, Recreation facilities, In- 
tertidal area, Condemnation, Eminent domain, 
Coastal structures, *Florida: 
Identifiers: *Model ordinances, 
management. 


Model ordinances are proposed to deal with public 
beach access and coastal construction and excava- 
tion setback and permit requirements. The public 
beach access ordinance is designed to provide 
adquate public beach recreation ares and public 
access ways despite increasing develomental de- 
mands. The authors’ approach to this problem in- 
cludes elements of common law theory, purchase, 
eminent domain, and mandatory dedication of 
land by developers. The model is preceded by a 
delineation of the problems involved and the legal 
principles currently employed in securing public 
beach access. The Model Coastal Construction 
and Excavation Setback and Permit Ordinance is 
designed to minimize the adverse environmental 
effects of coastal development. The regulation 
seeks to strike a balance between the 

interests of a landowner’s right to determine the 
use to which his property will be put, and the 
state *s right to regulate unreasonable land use. The 
juxtaposition of developmental interests with 
ecological considerations is considered. The or- 
dinance represents a comprehensive approach 
toward regulating coastal development. Extensive 
references are provided for both models. 
(Brightman-Florida) 

W77-11455 


*Coastal zone 


STATE WATER CONTROL BOARD V TRAIN 
(STATE COMPLIANCE WITH EFFLUENT 
LIMITATION DEADLINE MANDATORY 
UNDER THE FEDERAL WATER POLLUTION 
CONTROL ACT AMENDMENTS). 

424 F. Supp. 146-57 (E D Va 1976). 
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Descriptors: *Virginia, *Federal Water Pollution 
Control Act, *Waste treatment, *Cities, Sewage 
effluents, Water pollution, Water pollution treat- 
ment, Water quality, Federal government, Federal 
budget, Law enforcement, Sewage treatment, 
Water pollution control, Treatment facilities, 
Penalties(Legal), Judicial decisions, Legislation, 
Regulation. 

Identifiers: *Federal Water Pollution Control Act 
Amendments of 1972. 


Plaintiff state agency sought an extension from the 
Environmental Protection Agency for compliance 
with deadlines for effluent limitations set by the 
Federal Water Pollution Control Act Amende- 
ments of 1972. Sections of the Act provided 75% 
funding by the federal government and a July 1, 
1977, effluent limitation deadline. The plaintiff ar- 
gued the second condition was contingent upon 
the federal money being dispersed. A spending cap 
and impoundment of funds made inadequate mo- 
nies availables to states and municipalities. Such 
money shortages prevented Virginia from 
completing sewage treatment plants and from 
complying with the effluent limitation deadline. 
Since Congress had established the compliance 
deadlines with knowledge of potential funding 
problems the United States District Court for the 
Eastern District of Virginia felt that it must adhere 
strictly to congressional intent. The court held that 
it could not extend a deadline set forth in mandato- 
ry language. The court noted that the question of 
what measures it would take against a municipality 
for violation of the Act caused by impossibility of 
compliance was not being litigated in this case. 
(Cocheu-Florida) 

W77-11456 


UNITED STATES V JOSEPH G MORETTI, INC 
(COURT APPROVED COMPROMISE FOR 
RESTORATION OF AREA DAMAGED BY 
DEVELOPMENT). 

423 F Supp 1197-1204 (S D Fla 1976). 


Descriptors: *Florida, *Canals, *Environmental 
effects, *Bays, Drainage effects, Aquatic habitats, 
Feasibility, Swimming, Fishing, Ecology, Boating, 
Topography, Birds, Fish, Water quality standards, 
Dredging, Navigable waters, Rivers and Harbors 
Act, Federal jurisidiction, Federal government. 


The United States brought suit against defendant 
developer under the Rivers and Harbors Act to en- 
join him from conducting dredge and fill work in 
Florida Bay in the Keys. After the appeallate court 
remand of the case for an evidentary hearing on a 
plan to restore the topography of a small island, 
the United States District Court approved the 
government plan. The defendant had dredged 
upland canals, damaging fish and bird habitats and 
disrupting the recreational areas nearby. The plan 
was designed to insure that minimum federal and 
state water quality standards would be met 
without placing any more burdens on the defen- 
dant than was absolutely necessary. Restoration 
was confined to those areas found by the court to 
be within the jurisdiction of the government. The 
court further found that the restoration plan would 
not interfer with the recreation of lot owners in the 
developed area or with access to Florida Bay. 
(Cocheu-Florida) 

W77-11457 


REGULATION OF FORESTRY RELATED NON- 
POINT SOURCE POLLUTION UNDER THE 
FEDERAL WATER POLLUTION CONTROL 
ACT AMENDMENTS OF 1972, 

Debevoise and Liberman, Washington, D.C. 

For primary bibliographic entry see Field 5G. 
W77-11458 


LOUISIANA PACIFIC CORPORATION 
CROWN SIMPSON PULP 


AND 
COMPANY 


(REQUESTS FOR VARIANCES FROM BPCT- 
CA). 
Environmental Protection Agency, Washington, 
D.C 


For primary bibliographic entry see Field 5G. 
W77-11459 


AQUACULTURE PROJECTS. 
ott Protection Agency, Washington, 


For primary bibliographic entry see Field 5G. 
W77-11460 


POLLUTION PREVENTION--VESSEL AND OIL 
TRANSFER FACILITIES. 

Coast Guard, Washington, D. 

For primary bibliographic tt see Field SG. 
W77-11461 


EFFECT OF WASTE DISCHARGE REGULA- 
TIONS ON REAL PROPERTY DEVELOPMENT, 
Indiana Univ. at Bloomington. School of Law. 

For primary bibliographic entry see Field 5G. 
W77-11462 


TITLE TO FORESHORE--GEORGIA TIDE- 
LANDS ACT OF 1902 GRANTS RIGHT TO CUL- 
TIVATE AND HARVEST SHELLFISH IN 
FORESHORE AREA, FEE SIMPLE RESERVED 
ook STATE (COMMENT ON STATE V ASH- 


MORE). 
Georgia Law Review, Vol 10, p 1051-58, 1976. 


Descriptors: *Georgia, *Intertidal areas, 
*Boundaries(Property), *Commercial shellfish, 
*Harvesting, Judicial decisions, State jurisdiction, 
Land development, High water mark, Low water 
mark, Seashores, Public rights, Public access, 
Land development, Shores, Beaches, State 
government, Constitutional law, Oysters, Clams, 
Shellfish. 


In 1976 the Georgia Supreme Court settled a title 
dispute between the state and coastal real estate 
developers. The state claimed that common law 
had given the government title to the foreshore, 
the area between the high and low water marks. 
The Tidelands Act of 1902, relied upon by 
developers, gave certain rights to owners of lands 
adjacent to navigable tidewaters. The supreme 
court held the Act only granted a limited right to 
cultivate and harvest shellfish in the foreshore 
with title to the foreshore reserved to the state. In 
reviewing the legislative intent of the Act, the 
court decided its purpose was twofold: (1) to pro- 
tect rights of fishing, passage, and transportation 
in the foreshore area for the public; and (2) to 
grant title to oyster beds used in planting, cultiva- 
tion, and harvesting to restore a sagging industry. 
Clearly landowners never gained any property 
rights to the foreshore. They may merely harvest 
shellfish in the area. The author agrees with the ul- 
timate holding of the court but takes issue with the 
reasoning used by the majority. (Cocheu-Florida) 
W77-11463 


WHO OWNS THE BEACH. MASSACHUSETTS 
REFUSES TO JOIN THE TREND OF INCREAS- 
ING PUBLIC ACCESS, 

W. A. Fairbank. 

Urban Law Annual, Vol. 11, p 283-93, 1976. 


Descriptors: *Massachusetts, *Public access, 
*Coasts, *Beaches, *Public rights, Legislation, 
Constitutional law, Easements, Recreation, Ad- 
verse possession, State jurisdiction, Judicial deci- 
sions, Boundarie ), disputes, 
Florida, Texas, Oregon, New Jersey, Riparian 


Although many coastal states favor opening 
beaches to the public at the expense of the private 
owner, Massachusetts has refused to join the 


majority. The author discusses liberal access theo- 
ries adopted by other states. They include 
prescriptive easements in which persons continu- 
ously cross anothers land to the shore; implied 
dedication in which the owner had knowledge of 
the public’s trespass but took no significant effort 
to keep people out; and public trust in which state 
lands seaward of the mean high tide would be held 
by the state for the benefit of the public. Relying 
on a colonial ordinance allowing private ownership 
to the mean low tide, Massachusetts did not find 
recreational use of the beach to be a public right. 
Although suggesting that implied dedication could 
be used to open small beach areas to the public, 
the author feels that tax incentives for dedication, 
compulsory dedication of beaches or beach ac- 
cesses, outright purchase of public beaches, or 
shoreline zoning restrictions are methods of beach 
acquisition that are more likely to be successful. 
(Cocheu-Florida) 

W77-11464 


RIPARIAN RIGHTS REVISITED: LEGAL BASIS 
FOR FEDERAL INSTREAM FLOW RIGHTS, 
International Paper Co., Washington, D.C. 

W. Kiechel, Jr., and M. Green. 

Natural Resources Journal, Vol. 16, No. 4, p 967- 
74, October 1976. 


Descriptors: *Federal-state water rights conflicts, 
*Reservation doctrine, *Federal reservations, 
*River flow, *Prior appropriation, Public lands, 
Riparian rights, Space jurisdiction, Federal ju- 
risdiction, Streams, Water rights, Constitutional 
law, National forests, Natural flow, Ecosystems, 
Water law, Legal aspects, Water alloca- 
tion(Policy), Natural resources, Water utilization. 


The problem of whether creation of a national 
forest carries with it the reservation of enough 
water to keep streams in the forest physically in 
existence has been the subject of recent litigation. 
States have contended that federal minimum in- 
stream flow regulation was not necessarily a right. 
Under the Commerce Clause and the Property 
Clause of the Constitution, the Supreme Court 
ruled that the government, had by implication, 
reserved unappropriated water rights as of the 
date of federal land reservation. Since most 
western lands were reserved by the United States, 
most western water rights first vested in the 
federal government. In the Nineteenth Century the 
Supreme Court held such vested rights might be 
construed as riparian rights. The states recently ar- 
gued that courts must look to the purpose of the 
reservation to determine how much water need be 
supplied to the forests. The author concludes that 
the purpose of the reservation is to be used to 
determine the quantity of water needed in excess 
of that required to maintain the natural flow. 
(Cocheu-Florida) 

W77-11465 


INSTITUTIONS FOR WATER MANAGEMENT 
IN A CHANGING WORLD, 

British Columbia Univ., Vancouver. Westwater 
Research Centre. 

I. K. Fox. 

Natural Resources Journal, Vol. 16, No. 4, p 743- 
58, October 1976. 


Descriptors: *Water management(Applied), 
*Institutions, *Organizations, *Water resources 
development, Resources development, Manage- 
ment, Resources allocation, Political constraints, 
Political aspects, Social aspects, Water law, Water 
resources, Water supply development, Water 
utilization, Regional development, Regional analy- 
sis, Research and development, Resources. 


The development of suitable institutions for water 
resources management requires reconciling com- 
peting uses between sectoral, organizational and 
regional groups and setting up ‘overall environmen- 
tal policies to meet social goals. The following per- 
formance criteria should be established as a means 














g 


water 


» 743- 


lied), 


Bag 


ater 
Nater 
naly- 


& 


BEgs 








for implementing social policy values in water 
ment institutions: representation of legiti- 
mate interest groups; adequate information 
frameworks; and efficient and effective decision- 
making and implementation processes. Factors to 
be taken into account when designing an institu- 
tional system are the physical characteristics of 
water resources, the general structure of govern- 
ment, and a recognition of federal versus unitary 
systems. The institutional design must allow for 
certain features of political behavior such as the 
relationships between agencies and their clientele 
and the power of organized interests. A good 
water management system will meet the per- 
formance criteria and balance the competing in- 
terests. The author concludes that the major defi- 
ciencies in current institutional designs stem from 
a failure to consider the interactions among the en- 
tities concerned with water management and the 
nature of organizational and political behavior. 
(Denker-Florida) 
W77-11466 


NATIONAL AND INTERNATIONAL EFFORTS 
TO PREVENT TRAUMATIC VESSEL SOURCE 
OIL POLLUTION, 

Coast Guard District (13th), Seattle, Wash. 

For primary bibliographic entry see Field 5G. 
W77-11467 


PRACTICAL LEGAL REMEDIES TO THE 
PUBLIC BEACH SHORTAGE, 

J. F. Lafargue. 

Environmental Affairs, Vol. 5, No. 3, p 447-76, 
Summer 1976. 


Descriptors: *Beaches, *Recreation facilities, 
*Seashores, *Public access, Eminent domain, 
Coasts, Recreation, Land use, State governments, 
Local governments, Legal aspects, Constitutional 
law, Public rights, Regulation, Right-of-way, 
Trespass, Easements, Taxes, Regional economics. 


Shoreline areas are an increasingly important 
recreational resource. However, in many regions 
the inability of the public to gain access to these 
areas has lead to a shortage of public beaches. Nu- 
merous legal remedies are available to open more 
beaches; the selection of remedy depends on the 
law of the jurisdiction and the facts of the particu- 
lar case. Custom and public trust are available 
remedies. However, custom generally requires 
proof of a detailed set of facts, and public trust 
will yield a right to use coastal waters but not 
beach areas. Dedication entails a lighter evidentia- 
ty burden than custom but can only be proven 
against individual parcels of land. It also runs the 
risk of forcing landowners to completely close off 
their land to public access in order to rebut any fu- 
ture claim of dedication. Eminent domain provides 
the easiest remedy in terms of proof but poses dif- 
ficult valuation problems. Additionally, the price 
of shoreline pro is hi ing this alterna- 
tive cost-prohibitive. Statutes and constitutional 
provisions are limited by the takings clause of the 
Fourteenth Amendments. Regulatory methods for 
obtaining public access to private beach areas in- 
clude subdivision exactions and tax incentives. 
a 
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OCEAN DUMPING 
Health Effects Research Lab., Cincinnati, Ohio. 
Water Quality Div. 


For primary bibliographic entry see Field 5G. 
W77-11469 


SECTIONS 9 AND 10 OF THE RIVERS AND 
HARBORS ACT OF 1899: badd TOOLS FOR 
ENVIRONMENTAL PROTECTIO. 

California Univ., Berkeley. School a Law. 

N. J. Barker. 

Reoloay Law Quarterly, Vol 6, No 1, p 109-59, 


WATER RESOURCES PLANNING—Field 6 


Nonstructurai Alternatives—Group 6F 


Descriptors: *Rivers and Harbors Act, *Federal 
jurisidiction, *Permits, *Navigable waters, 
Legislation, Environmental effects, Construction, 
Projects, Navigation, Harbors, Rivers, Ecology, 
Water resources, Water law, Natural resources, 
Conservation, Structures, Administrative agen- 
cies, Regulation, Legal aspects, Judicial decisions. 


Sections 9 and 10 of the Rivers and Harbors Act of 
1899 were originally enacted to protect commer- 
cial navigation, but have become potent tools for 
environmental protection. This comment ex- 
amines the expanding application of these sections 
to environmental protection by tracing their 
legislative, judicial, and administrative history. 
The thrust of Sections 9 and 10 is to vest in the 
Corps of Engineers (Corps) tremendous power to 
regulate development in and around navigable 
waters by requiring Corps permits for structures in 
or over water, and Corps approval for excavating, 
filling, or modifying any navigable water. The 
courts have broadly applied these statutes to an 
impressive range of activities. However, the 
Corps’ performance in regulating that range is not 
favorably rated. The strength of sections 9 and 10 
has been reinforced by: (1) Congressional action 
which requires the Corps to consider environmen- 
tal factors in issuing permits; (2) liberal judicial in- 
terpretation; and (3) allowing private litigants to 
challenge the legality of environmentally damaging 
projects constructred without a permit. Failure of 
the Corps to use these sections to the fullest extent 
is viewed as a limiting factor in their power. 
(Jones-Florida) 

W77-11470 


SUPERTANKERS AND THE LAW OF THE SEA, 
N. Mostert. 

Sierra Club Bulletin, Vol 61, No 6, p 13-16, June, 
1976. 


Descriptors: *Oil spills, *Oil pollution, *Oceans, 
*Disasters, *Ships, Law of the sea, Oil industry, 
United Nations, International waters, Treaties, 
Oily water, International law, Water pollution, Oil 
wastes, Environmental effects, Water pollution 
sources, Navigation, Legal aspects, Navigable 
waters, Transportation. 

Identifiers: *Supertankers. 


Oil tanker disasters have caused severe environ- 
mental damage to oceans and coasts. In recent 
years sinking tankers have destroyed fishing in- 
dustries in entire regions and have upset marine 
ecosystems. In the early 1970's a shipbuilding 
boom led to more and larger oil tankers. Since 
these larger tankers were more difficult to 
maneuver, the likelihood of accidents rose. 
Greater safety standards, thicker hulls, and 
smaller vessels could all be utilized to lessen the 
incidence of environmental harm. Tanker 
discharge, i.e., flushing tanks with seawater, then 
flushing that water back into the oceans, remains a 
major problem. Both discharges and accidents are 
often a result of bad management and bad ship- 
board practice which usually stem from registry 
under flags of convenience. As the major oil com- 
panies take a larger share of the tanker market, 
their concern for their public image may make oil 
tankers safer. The author feels that stringent uni- 
lateral national action may be the best answer to 
the supertanker and oil pollution since interna- 
tional laws have not yet resolved the problem. 
(Cocheu-Florida) 

W77-11472 


CORPS GAMES IN MID-AMERICA, 

J. Ela. 

Sierra Club Bulletin, Vol 59, No 9, p 11-13, Oc- 
tober 1974. 


*Inland water- 
, *Channel im- 


Descriptors: *Mississippi River, 
ways, *Transportation, *Dredging 


provement, Public rights, Rivers, Navigation, En- 
vironmental effects, Barges, Channels, Navigable 
jurisdiction, 


rivers, Recreation, Federal 


Economics, Railroads, Civil engineering, Wildlife 
| seorsagh am Multiple-purpose projects, Water 
jaw. 


The Army Corps of Engineers has slowly 
developed the Upper Mississippi River between 
St. Louis and Minneapolis for transportation. 
Dredging and channeling the river over the years 
has severely damaged the environment. Industrial 
developments by the river have increased pollu- 
tion. Because of the emphasis on commerce, the 
river’s value as a recreation area, wildlife refuge, 
and natural habitat has almost vanished. Although 
the author concedes that navigation is a necessary 
use of the river, he suggests that other uses should 
be considered before unspoiled areas of the river 
are also destroyed. The greatest danger to the 
upper river, is the Corps’ plans to quadruple the 
shipping capacity by deepening channels and 
building larger locks and dams. The author feels 
that construction can be economically feasible 
only if river traffic is vastly increased. However, 
such an increase will then require an entire new 
waterway system. The author also questions these 
benefits going cost-free to the barge companies at 
the expense of rail traffic, an alternative transpor- 
tation method. Construction efforts have been 
temporarily curtailed because further congres- 
sional authorization was necessary. Environmen- 
talists will have a fierce political battle to stop the 
project. (Cocheu-Florida) 

W77-11473 


INTERNATIONAL LAW, WORLD ORDER AND 
HUMAN PROGRESS, 

Department of State, Washington, D. C. 

H. Kissinger. 

Department of State Bulletin, Vol 73, p 353-62, 
September 8, 1975. 


Descriptors: *International waters, *Law of the 
sea, *Oceans, *Mining, *Fishing, Treaties, Legal 
aspects, International law, Foreign waters, 
Foreign trade, Commercial fishing, Energy, Natu- 
ral resources, Environment, Environmental ef- 
fects, Water pollution, Water law, Governments, 
Foreign countries, Oil industry. 


The Law of the Sea was one of the major topics 
addressed by Secretary of State Kissinger in a 
speech before the American Bar Association con- 
vention. The Law of the Sea Conference is an in- 
ternational effort to devise rules to govern the 
domain of the oceans. In future decades man will 
have to turn more to the seas for food, minerals, 
and energy sources. Ninety-five percent of inter- 
national trade is transported on the seas. The en- 
vironmental integrity of the oceans has become a 
critical international problem. Critical issues 
requiring international agreement include reasona- 
ble territorial water limits, deep seabed rights, and 
pollution control. Economics will increasingly de- 
pend on free trade, free access to mineral rights, 
and coopration in extracting ocean resources. The 
United States has proposed establishment of an in- 
ternational orgaization to regulate deep seabed 
mining and has suggested certain powers and du- 
ties for the organization. The Secretary also 
discussed the establishment of a 200-mile zone for 
fishing. International cooperation in all areas of 
the oceans is considered a necessity. (Cocheu- 
Florida) 

W77-11474 


6F. Nonstructural Alternatives 


PRESCRIPTIVE MODELS FOR NONSTRUC- 

TURAL FLOODPLAIN PLANNING, 

Cornell Univ., Ithaca, N.Y. School of Civil and 

Environmental Engineering 

W. F. Bialas, and D. P. Loucks. 

Seer: and Operations Research, Vol 3, No 

113-125, Ai t 1976. 7 fig, 2 tab, 14 ref. 

VRT C-7183(62 1). 





Field 6—WATER RESOURCES PLANNING 


Group 6F—Nonstructural Alternatives 


Descriptors: *Flood plains, *Planning, *Land use, 
Computers, Computer programs, Optimization, 
Evaluation, Decision making, Management, 
Benefits, Economics, Constraints, Methodology, 
Flood damage, Equations, Mathematical models, 
Systems analysis. 

Identifiers: Flood losses, Nonlinear programming. 


A mathematical programming model is developed 
to assist in selecting those floodplain management 
plans which will reduce the damage due to inunda- 
tion, and, at the same time, be economically pru- 
dent. These techniques are intended to be used for 
relatively inexpensive screening of floodplain 
management altematives before carrying out a 
plan-by-plan search with more detailed and expen- 
sive methods of analysis. Viewing the floodplain 
as a land use allocation problem in three dimen- 
sions, this formulation permits a direct assessment 
of expected flood damage on the basis of location 
and elevation. The model discretizes time, flood 
losses, topography, and building heights. Decision 
variables include changes in the land use allocation 
on the floodplain. Hence, in addition to determin- 
ing which activities should be located in un- 
developed regions, shifts in the activity schema of 
developed basins can be handled, a situation 
probably encountered with greater frequency than 
the undeveloped case. In addition, the effects of 
the floodwater displaced by various activities can 
be explicitly measured and, if desired, included as 
a component of flood risk. (Bell-Cornell) 
W77-10847 


FLOOD PLAIN INFORMATION REPORT, 
PRAIRIE CREEK, LINN COUNTY, IOWA. 
Army Engineer District, Rock Island, Il. 

For primary bibliographic entry see Field 4A. 
W77-10909 


WAPSINONOC CREEK FLOOD PLAIN INFOR- 
MATION, MUSCATINE COUNTY, IOWA. 

Army Engineer District, Rock Island, Il. 

For primary bibliographic entry see Field 4A. 
W77-10910 


WINNEBAGO RIVER AND TRIBUTARIES, 
FLOOD PLAIN INFORMATION, FOREST 
CITY, IOWA. 

Army Engineer District, Rock Island, Il. 

For primary bibliographic entry see Field 4A. 
W77-10911 


FLOOD PLAIN INFORMATION: BAYOU 
PLAQUEMINE BRULE, CHURCH POINT, 
LOUISIANA. 

Army Engineer District, New Orleans, La. 

For primary bibliographic entry see Field 4A. 
W77-10912 


DES MOINES RIVER FLOOD PLAIN INFOR- 
MATION, DES MOINES, IOWA. 

Army Engineer District, Rock Island, Ill. 

For primary bibliographic entry see Field 4A. 
W77-10914 


SOUTH BRANCH KISHWAUKEE’ RIVER 
FLOOD PLAIN INFORMATION, DE KALB 
COUNTY, ILLINOIS. 

Army Engineer District, Rock Island, Il. 

For primary bibliographic entry see Field 4A. 
W77-10915 


FLOOD PLAIN INFORMATION: BULL CREEK, 
AUSTIN, TEXAS. 

Army Engineer District, Fort Worth, Tex. 

For primary bibliographic entry see Field 4A. 
W77-10918 


FLOOD PLAIN INFORMATION: COLORADO 
RIVER-ONION CREEK TO MONTOPOLIS 
BRIDGE, AUSTIN, TEXAS. 

Army Engineer District, Fort Worth, Tex. 

For primary bibliographic entry see Field 4A. 
W77-10919 


FLOOD PLAIN INFORMATION: BARTONS 
AND SINKING CREEKS, LEBANON, TENNES- 
SEE. 

Army Engineer District, Nashville, Tenn. 

For primary bibliographic entry see Field 4A. 
W77-10920 


FLOOD PLAIN INFORMATION: BAYOU 
FOUNTAIN, BATON ROUGE, LOUISIANA. 
Army Engineer District, New Orleans, La. 

For primary bibliographic entry see Field 4A. 
W77-10921 


NORTH FORK MAQUOKETA RIVER AND 
TRIBUTARIES FLOOD PLAIN INFORMATION, 
CITY OF DYERSVILLE, IOWA. 

Army Engineer District, Rock Island, Ill. 

For primary bibliographic entry see Field 4A. 
W77-10929 


THE NATIONAL FLOOD INSURANCE PRO- 
GRAM AND COASTAL REAL ESTATE 
DEVELOPMENT: THE EXPERIENCE OF 
WESTERLY, CHARLESTOWN, AND SOUTH 
KINGSTOWN, RHODE ISLAND, 

New England River Basins Commission, Boston, 
Mass. 

H. C. Miller. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-251 784, 
Price codes: A03 in paper copy, A01 in microfiche. 
Report NERBC-31, July 1975, 17 p, 4 tab. 


Descriptors: *Flood plain insurance, *Flood pro- 
tection, *Financing, *Coasts, *Seashores, *Rhode 
Island, Financial feasibility, Construction costs, 
Building codes, Zoning, Land development. 
Identifiers: *National Flood Insurance Program, 
*Real estate development, *Lending regulations, 
*Westerly(RD, *Charlestown(RD, 
*Kingstown(RI), Flood hazard areas, Beach pro- 
perty, Flood plain management, Mortgage financ- 
ing, Federal Insurance Administration, Coastal 
zone management. 


The predominant force influencing sales and 
development of beach properties in the study area 
is the availabiiity of direct financing as a result of 
flood insurance through the National Flood In- 
surance Program. People who purchased property 
before the Program financed the investment them- 
selves and acted as self insurers. The availability 
of flood insurance and relatd financing of proper- 
ties in flood hazard areas acts as a strong 
economic counterforce to efforts of the Rhode 
Island Coastal Resources *.o1agement Council, 
the flood plain management regulations of the 
Federal Insurance Administration (FIA), and the 
building permit and zoning regulations in the study 


“area. The current leading regulations of FIA and 


the Federal agencies that supervise, regulate and 
insure financial institutions are not adequate to 
regulate lending in coastal flood hazard areas to 
assure greater coordination between financing and 
flood plain management goals. The low cost of 
flood insurance in the coastal high hazard areas 
bears little relation to the risks involved. The cost 
is not an economic disincentive to sales and 
development. (Nessa-NC) 
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6G. Ecologic Impact Of 


Water Development 
ENVIRONMENTAL MODELING AND DECI- 
SION MAKING: THE UNITED STATES. EX- 
PERIENCE. 

Butler Univ., Indianapolis, Ind. Holcomb 
Research Inst. 


For primary bibliographic entry see Field 6A. 
W77-10839 


WATER RESOURCE MODELING. 

Butler Univ., Indianapolis, Ind. Holcomb 
Research Inst. 

For primary bibliographic entry see Field 6A. 
W77-10840 


ECOLOGICAL MODELING. 
Butler Univ., Indianapolis, Ind. Holcomb 
Research Inst. 


For primary bibliographic entry see Field 6A. 
W77-10841 


REGIONAL ENVIRONMENTAL MANAGE- 
MENT MODELING. 

Butler Univ., Indianapolis, 
Research Inst. 

For primary bibliographic entry see Field 6A. 
W77-10842 


Ind. Holcomb 


ENVIRONMENTAL STUDIES OF AN ARCTIC 
ESTUARINE SYSTEM - FINAL REPORT. 
Alaska Univ., College. Inst. of Marine Science. 
For primary bibliographic entry see Field 2L. 
W77-10893 


INTRODUCTION: RATIONALE, OBJECTIVES 
AND LOGISTICS, 

Alaska Univ., College. Inst. of Marine Science. 
For primary bibliographic entry see Field 2L. 
W77-10894 


STUDIES OF PRIMARY PRODUCTIVITY AND 
PHYTOPLANKTON ORGANISMS IN THE COL- 
VILLE RIVER SYSTEM, 

Alaska Univ., College. Inst. of Marine Science. 
For primary bibliographic entry see Field 5C. 
W77-10900 


THE NEARSHORE BENTHOS, 

Alaska Univ., College. Inst. of Marine Science. 
For primary bibliographic entry see Field 2L. 
W77-10901 


COLVILLE RIVER DELTA 
RESEARCH, 

Alaska Univ., College. Inst. of Marine Science. 
For primary bibliographic entry see Field 2L. 
W77-10902 


FISHERIES 


A SUMMARY OF OBSERVATIONS OF BIRDS 
AT OLIKTOK POINT AND NOTES ON BIRDS 
OBSERVED ALONG THE COLVILLE RIVER- 
SUMMER 1971, 

Alaska Univ., College. Inst. of Marine Science. 
For primary bibliographic entry see Field 2L. 
W77-10903 


ENVIRONMENTAL SURVEY OF EFFECTS OF 
DREDGING AND SPOIL DISPOSAL, NEW LON- 
DON, CT. FIRST YEAR’S STUDIES JULY 1974 - 
JULY 1975. 

National Marine Fisheries Service, Highlands, 
N.J. Middle Atlantic Coastal Fisheries Center. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as AD-A024 
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063, Price codes: A20 in paper copy, AOI in 
microfiche. Naval Facilities Engineering Com- 
mand, Volume 3 of Supplement to Final Environ- 
mental Impact Statement, ‘Dredge River Channel: 
Naval Submarine Base, New London, Groton, 
CT’, October 1975. 504 p, append. 


Descriptors: *Dredging, ‘*Baseline studies, 
*Environmental effects, *Connecticut, 
Ecosystems, Water pollution effects. 

Identifiers: Spoil disposal, New London(CT), En- 
vironmental Impact Statements. 


Four quarterly reports on the first year’s studies 
(uly 1974 - July 1975) are collected in one volume 
which is used to complement both the draft and 
final volume of the supplement to the Final En- 
vironmental Impact Statement. The reports are 
designed to monitor the effects of dredging and 
spoil disposal at New London, Connecticut, and to 
establish detailed baselines for dredging and spoil- 
ing sites. The reports deal primarily with activities 
of the Middle Atlantic Coastal Fisheries Center 
but reports from subcontractors, the University of 
Connecticut and the New York Ocean Science 
Laboratory are included as appendices. (Sinha- 
OEIS) 

W77-10906 


METHODOLOGY TO EVALUATE ALTERNA- 
TIVE COASTAL ZONE MANAGEMENT POLI- 
CIES: APPLICATION IN THE TEXAS 
COASTAL ZONE. SPEC. REPT. Ul: A 
METHODOLOGY FOR = INVESTIGATING 
FRESH WATER INFLOW REQUIREMENTS OF 
A TEXAS ESTUARY, VOLUME I--APPEN- 
DICES, 

Texas Univ. at Austin. Center for Research in 
Water Resources. 

For primary bibliographic entry see Field 2L. 
W77-10908 


SOIL, WATER, AIR SCIENCES RESEARCH. 
Agricultural Research Service, Washington, D.C. 
For primary bibliographic entry see Field 9D. 
W77-10917 


NATIONAL ENVIRONMENTAL POLICY: 
COORDINATION OR CONFUSION, 

North Texas State Univ., Denton. 

For primary bibliographic entry see Field 6E. 
W77-10927 


REVIEW OF PCB LEVELS IN THE ENVIRON- 


MENT, 

Environmental Protection Agency, Washington, 
D.C. Office of Toxic Substances. 

For primary bibliographic entry see Field 5B. 
W77-10935 


DREDGED MATERIAL AS A NATURAL 
RESOURCE, 
Army Engineer Waterways Experiment Station, 
Vicksburg, Miss. Environmental Effects Lab. 
Ho roel bibliographic entry see Field SE. 
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TIME-STRESSED COASTAL ENVIRONMENTS: 
ASSESSMENT AND FUTURE ACTION. 

Coastal Society, Arlington, Va. 

For primary bibliographic entry see Field 5G. 
W77-11022 


THE ROLE OF GOVERNMENT IN REAL 
ESTATE DEVELOPMENT. 

Louisiana State Planning Office, Baton Rouge. 
Coastal Resources Program. 

pines: primary bibliographic entry see Field 6E. 


WATER RESOURCES PLANNING—Field 6 
Ecologic Impact Of Water Development—Group 6G 


RECREATIONAL DEVELOPMENT AND 

bape on ECOLOGY - SEEKING THE RIGHT 

BALANCE 

Wallace, McHarg, Roberts and Todd, Philadel- 
, Pa. 


P 

J. S. Sutton. 

In: Time-Stressed Coastal Environments: Assess- 
ment and Future Action, Proceedings of 2nd An- 
nual Conference of The Coastal Society, held New 
sepa LA, November 17-20, 1976. p 158-177, 9 


Descriptors: *Barrier islands, *Coasts, 
*Ecosystems, *Recreation, *Resources develop. 
ment, Ecology, Water pollution. 

Identifiers: *Outer Continental Shelf, *Coastal 
zone. 


The search for the right balance between man’s 
utilization of vulnerable coastal areas and their en- 
vironmental stability can be addressed on many 
scales from the regional to the local, to the site- 
specific. The three case studies (all executed pro- 
jects) from the work of Wallace, McHarg, Roberts 
and Todd (WMRT), Architects and Planners of 
Philadelphia, which are summarized in this paper 
represent this search for the right balance on a 
site-specific scale but with an acute awareness of 
the relationship of a particular site to the overall 
coastal ecosystem. (See also W77-11022) (Sinha- 


ENVIRONMENTAL CONSIDERATIONS OF 
THE OIL AND GAS PRODUCTION INDUSTRY 
IN THE COASTAL ZONE, 

Texaco Inc., New Orleans, La. 

For primary bibliographic entry see Field 5G. 
W77-11032 


FIELD STUDIES ON MARINE LIFE INHABIT- 
ING AREAS OF CHRONIC LOW LEVEL EXPO- 
SURE TO PETROLEUM, 

Chevron Research Co., Richmond, Calif. 

For primary bibliographic entry see Field SC. 
W77-11033 


OIL IN SOUTHERN CALIFORNIA MARSHES, 
University of Southern California, Los Angeles. 
Inst. of Marine and Coastal Studies. 

For primary bibliographic entry see Field 5C. 
W77-11034 


IMPACT OF THE MARSH BUGGY ON THE 
WETLANDS 


Nicholls State Univ., Thibodaux, La. Dept. of 
Earth Science. 

For primary bibliographic entry see Field 4C. 
W77-11035 


CHANGES IN MARSH ENVIRONMENTS 
THROUGH CANALIZATION, 

Nicholls State Univ., Thibodaux, La. Dept. of 
Earth Science. 

For primary bibliographic entry see Field 5C. 
W77-11036 


THE GALVESTON BAY SYSTEM - A MULTI- 
STRESSED ENVIRONMENT 

Moody Coll. of Marine Sciences and Maritime 
Research, Galveston, Tex. 

For primary bibliographic entry see Field 5C. 
W77-11037 


EROSION DEFENSE STRUCTURES ON THE 
PUGET SOUND SHORELINE, 

Western Washington State "Coll. Bellingham. 
Dept. of Geography and Regional Planning. 

pd geo" bibliographic entry see Field 4D. 


EDIZ HOOK: PAST, PRESENT, AND FUTURE, 
Western Washington State Coll., Bellingham. 


Dept. of meee 5 

For primary bibliographic entry see Field 2L. 
W77-11039 

INFORMATION, CRITERIA, AND 


GUIDELINES TO IMPROVE COASTAL WET- 
LAND MANAGEMENT, 

Chesapeake Research Consortium, Inc., Bal- 
timore, Md. 

W.H. Queen. 

In: Time-Stressed Coastal Environments: Assess- 
ment and Future Action, Proceedings of 2nd An- 
nual Conference of The Coastal Society, held New 
Orleans, LA, November 17-20, 1976, p 289. 


Descriptors: *Wetlands, Water resources, 
*Chesapeake Bay, *Resources development, 
*Monitoring, *Baseline studies, Coasts, 


*Maryland, Land use, Erosion, Environmental ef- 
fects. 

Identifiers: *Outer Continental Shelf, *Coastal 
zone management. 


The Chesapeake Research Consortium has un- 
dertaken a multi-year study of the development 
activity problem in the Chesapeake Bay shore 
zone. Sub-projects of this effort include: (1) use of 
Corps of Engineer permits to map patterns, trends 
and rates of development activity, and to identify 
key development issues, (2) development of a 
granted permit data bank that can be employed to 
monitor development activity in the bay, and (3) 
preparation of shoreline situation reports that con- 
tain baseline information on land use, morphologi- 
cal type, and erosion of the bay’s shore zone. Both 
methodology and results of these three sub-pro- 
jects are reviewed. (See also W77-11022) (Sinha- 
OEIS) 

W77-11043 


ENVIRONMENTAL IMPLICATIONS OF MAN- 
MADE ELEMENTS IN COASTAL 


WETLANDS, 

Coastal Environments, Inc., Baton Rouge, La. 

S. M. Gagliano, D. W. Earle, R. E. Emmer, and J. 
L. van Beek. 

In: Time-Stressed Coastal Environments: Assess- 
ment and Future Action, Proceedings of 2nd An- 
nual Conference of The Coastal Society, held New 
Orleans, LA, November 17-20, 1976, p 290. 


Descriptors: *Coasts, *Wetlands, *Resources 
development, *Management, *Land use, Baseline 
studies, Environmental effects, Water resources. 
Identifiers: *Outer Continental Shelf, *Coastal 
Zone management. 


The impact assessment and environmental 
planning processes in coastal wetlands areas 
usually include consideration of man-made linear 
features such as railroads, highways, canals, 
levees, and utility lines. Such elements may seg- 
ment ecological units, become barriers to natural 
movements of plants and animals, alter hydrologic 
regime, alter water quality, change land use, 
change aesthetic values, and become permanent 
landscape boundaries. Over the years planners and 
developers have evolved strategies for using such 
features to accelerate and enhance development. 
Likewise, in recent years environmental scientists 
and planners have devised strategies for minimiz- 
ing detrimental environmental impacts of linear 
elements and for using them effectively in the 
geometry of multiuse management schemes. Con- 
flicts often arise between the objectives of the 
former group and the latter group. Recognizing; 
these different strategies and objectives aids in im- 
pact analysis and becomes an important tool in 
multi-use planning of coastal wetlands and othe: 

environmentally sensitive areas. (See also W77- 
Lg A re (Sinha-OEIS) 





Field 6—WATER RESOURCES PLANNING 
Group 6G—Ecologic Impact Of Water Development 


PROGRESS REPORT. DEEP OCEAN MINING 
ENVIRONMENTAL STUDY--PHASE I. 

National Oceanic and Atmospheric Administra- 
tion, Boulder, Colo. Marine Ecosystems Analysis 
Program Office. 

For primary bibliographic entry see Field SC. 
W77-11053 


ONMENTAL IMPACT ANALYSIS: THE 
CENTRAL ARIZONA PROJECT AS AN EXAM- 


pon Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

M. D. Bradley. 

College of Business and Public Administration, 
Report PW-76-9, 1976. 53 p, 133 ref. 


Descriptors: *Environmental effects, 
*Ecosystems, *Colorado River, *Legislation, 
Colorado River Compact, Arizona, Southwest 
US, Environment, Conservation, Land manage- 
ment, Water resources, Water resources develop- 
ment, Water conservation, Water supply, Water 
supply development, 

Identifiers: *Cen ‘Arizona 
*Environmental Impact Statement. 


Project, 


The purpose of this study is to review and clarify 
the legislative and administrative requirements for 
sound environmental impact analysis, offer sug- 
gested primary sources pertinent to the impact as- 
sessment of large scale public works projects, and 
analyze the guidelines generated by the Federal 
Government by a case study of the Central 
Arizona Project Environmental Impact Statement. 
An outline of an impact assessment seminar and 
suggested supplemental materials and bibliog- 
raphy are included. The basic idea presented is 
that the environmental impact statement has an in- 
formation generating role; but information is not 
neutral, its generation changes the substance of 
decision making and creates organizational uncer- 
tainty, requiring long range resources planning. 
The Central Arizona Project Environmental Im- 
pact Statement as an example of this basic thesis is 
investigated. A history of the CAP and the rela- 
tionship between the CAP and the Bureau of 
Reclamation are discussed. An overview and 
critique of the CAP Environmental Impact State- 
ment is presented. The conclusion reached is that 
the CAP statement is an attempt to legitimize a 
project rather than analyze it for environmental 
impacts. (Jamail-Arizona) 

W77-11082 


THE KRUMME-RHINE PROJECT AS AN EX- 
AMPLE OF ECOLOGIC LANDSCAPE 
PLANNING, (IN GERMAN), 

Innsbruck Univ. (Austria). Inst. of Botany. 

H. Gams. 

Decheniana Vol 129, p 179, 1976. 


Descriptors: *Ecology, Environment, Forests, 
Landscaping, g, Natural resources, 
Forests, Soils, Vegetation effects, Birds. 

Identifiers: Krumme-Rhine Project(Netherlands). 


The project area is 300 km2 in size and was spon- 
sored by the Dutch Foundation for Nature and En- 
vironment. The ecological planning highlights 
were charted for cartographers and other experts. 
Maps show the division of the protected area by 
soil types, depths of ground water, present-day 
vegetation, and the ecological value of forested 
areas, protected bird life and opportunities for fu- 
ture research and planning projects.—Copyright 
1977, Biological Abstracts, Inc. 

W77-11083 


LAND AND WATER RESOURCES FOR EN- 
VIRONMENTAL RESEARCH ON THE OAK 
RIDGE RESERVATION, 

Oak Ridge National Lab., Tenn. Environmental 
Sciences Div. 

R. C. Dahlman, J. T. Kitchings, and J. W. Elwood. 


Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as ORNL-TM- 
5352, Price codes: AOS in paper copy, A01 in 
microfiche. Report ORNL/TM-5352, January 
1977, 83 p, 5 fig, 8 maps, 5 tab. W-7405-eng-26, 
AT-40-1-GEN-242. 


Descriptors: Research facilities, Sites, 
*Environment, Aquatic environment, Resources 
development, Water resources development, 
Land resources, Ecosystems, Tennessee, Land 


use. 
Identifiers: Oak Ridge Reservation(Tenn). 


This comprehensive description of land and water 
resources gives particular consideration to the fol- 
lowing factors: guarantees for long-term human 
th within the boundaries of the reservation; 
the maintenance of long-term environmental quali- 
ty in ecosystems in proximity to developing energy 
technology; assuring the integrity of field facili- 
ties; the development of ecological information for 
establishing availability, needs, and priorities of 
land use; and education and training of environ- 
mental scientists. Sections of the report are 
devoted to the geology and seismic characteristics 
of the reservation, the agricultural and forest 
resources, aquatic environments, aquatic biota, 
vegetation resources, animal habitats, and impor- 
tant natural areas and archaeological sites of the 
reservation. Future resource requirements for pro- 
tic research in environmental sciences is 
discussed. (Chilton-ORNL) 
W77-11130 


RADIOLOGICAL AND ENVIRONMENTAL 
RESEARCH DIVISION ANNUAL REPORT, 
ECOLOGY, JANUARY-DECEMBER 1975. 
Argonne National Lab., Ill. 

For primary bibliographic entry see Field SC. 
W77-11132 


PALMER LAKE SANITATION DISTRICT, 
PALMER LAKE, COLORADO 
(ENVIRONMENTAL IMPACT STATEMENT). 
Environmental Protection Agency, Denver, Colo. 
Region VIII. 

For primary bibliographic entry see Field SD. 
W77-11452 


SECTIONS 9 AND 10 OF THE RIVERS AND 
HARBORS ACT OF 1899: POTENT TOOLS FOR 
ENVIRONMENTAL PROTECTION, 

California Univ., Berkeley. School of Law. 

For primary bibliographic entry see Field 6E. 
W77-11470 


CORPS GAMES IN MID-AMERICA, 
For primary bibliographic entry see Field 6E. 
W77-11473 


7. RESOURCES DATA 
7A. Network Design 


WATERLO, A DATA BANK AND COMPUTER 
SYSTEM FOR RIVER CHANNEL NETWORKS 
AND RIVER BASINS IN BELGIUM 

Vrije Universiteit Brussels (Belgium). Hydrology 
Section. 

For primary bibliographic entry see Field 4A. 
W77-10827 


HOURLY CUMULATIVE TOTALS OF RAIN- 
FALL, BLACK HILLS FLASH FLOOD JUNE 9- 
10, 1976 

National Weather Service, Rapid City, S.D. 

For primary bibliographic entry see Field 2B. 
W77-10986 
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ON DETERMINING DISTANCES THROUGH 


STREAM NETWORKS, 

Hull Univ. (England). Dept. of Geography. 
For primary bibliographic entry see Field 4A. 
W77-11225 


7B. Data Acquisition 


AN INTEGRATED APPROACH TO THE 
REMOTE SENSING OF FLOATING ICE, 
Geological Survey, Tacoma, Wash. Water 
Resources Div. 

For primary bibliographic entry see Field 2C. 
W77-10866 


AN ANALYSIS AND COMPARISON OF LAND- 
SAT-1, SKYLAB (S-192) AND AIRCRAFT DATA 
FOR DELINEATION OF LAND-WATER COVER 
TYPES OF THE GREEN SWAMP, FLORIDA, 
Geological Survey, Miami, Fla. Water Resources 
Div. 

For primary bibliographic entry see Field 4A. 
W77-10871 


THE DELAWARE RIVER BASIN LANDSAT- 
DATA COLLECTION SYSTEM EXPERIMENT, 
Geological Survey, Reston, Va. Water Resources 
Div. 

R. W. Paulson. 

National Aeronautics and Space Administration 
Contract Report CR-146030, November 1975. 38 p, 
15 fig, 4 tab, 2 ref. 


Descriptors: *Hydrologic data, *Data transmis- 
sion, *Data processing, *Satellites(Artificial), 
*Telemetry, Methodology, Data collections, Com- 
puters, Evaluation, *Delaware River, River 
basins. 

Identifiers: *Real-time data, Experimental system, 
*LANDSAT data. 


The Delaware River basin LANDSAT Data Col- 
lection System (DCS) experiment was designed as 
an attempt to integrate a satellite system for relay- 
ing resources data with existing Geological Survey 
systems of hydrologic data collection and com- 
puter processing. The integration of these systems 
was structured as a simulated operational system, 
and water-resources data were processed daily 
and provided to water-resources agencies. 
Although the LANDSAT-DCS is inadequate as a 
large scale operational data-relay system, the suc- 
cessful use of the experimental system in this 
simulation demonstrated that space satellite relay 
of resources data can be accomplished using exist- 
ing technology. (Woodard-USGS) 

W77-10877 


APPARATUS FOR COLLECTING DEEP-SEA 
SEDIMENT PORE WATER, 

Office of Naval Research, Arlington, VA. 

R. O. Barnes. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as AD-D002 
862, Price codes: A02 in paper copy, A0i in 
microfiche. Patent Application, Serial No 464,604, 
April 26, 1974. 22 p, 2 fig. 


Descriptors: *Pore water, *Instrumentation, 
*Patents, Sampling, Deep water, Sediments. 
Identifiers: *Collectors(Sampling). 


The collector filters and encapsulates pore water, 
in-situ, from unconsolidated sediments. A pres- 
sure casing mounts a collection cylinder having a 
valved inlet opening for receiving the sediment 
pore water through a | micron filter. The valve is 
spring pressed to a closed position and opens in 
response to hydrostatic pressure. A second valve 
closes the inlet to the spring-pressed poppet valve. 
Trigger means initiate the opening of the 

valve to expose the poppet vale to the hydrostatic 
pressure. Preferably, the exposure is accom- 
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plished i in a delayed manner to assure proper posi- 
tioning of the Palen before admission of the 
fps i to the er. (Sinha-OEIS) 


REMOTE SENSING STUDY OF ELECTRIC 
GENERATING STATION THERMAL 


JERSEY. 
Environmental Protection Agency, Denver, Colo. 
National Field Investigations Center. 
For primary bibliographic entry see Field 5A. 
W77-10892 


TWO-DIMENSIONAL SEARCHES FOR HIGH- 
YIELD WELL SITES, 

For primary bibliographic entry see Field 8B. 
W77-10967 


INTEGRATED AUTOMATIC WATER SAMPLE 
COLLECTION SYSTEM, 

Michigan State Univ., East Lansing. Dept. of 
Electrical Engineering and Systems Science. 

P. D. Fisher, and J. E. Siebert. 

Journal of the Environmental Engineering Divi- 
sion, American Society of Civil Engineers, Vol. 
103, No. EE4, p 725-728, August 1977. 3 fig. 


Descriptors: *Water sampling, *Data collections, 
*Equipment, Stream gages, Sampling, Water 
chemistry, Water pollution, Hydrologic data, Au- 
tomation, Electrical equipment, Electronic equip- 
ment, Hydrographs, Hydrology. 

Identifiers: *Water sampling systems, Electronic 
controls. 


Reported in this paper were the organization, 
operation, and utility of an automatic water sam- 
ple collection system composed of a commercially 
available automatic water sample collector, a 
modified hydrographic recorder, and a specially 
designed auxiliary electronic controller. The in- 
tegrated water sampling system expands the nor- 
mal operating capabilities of the conventional au- 
tomatic water sampler and hydrographic recorder. 
(Sims-ISWS) 

W77-10972 


REMOTE MEASUREMENT OF ‘TURBIDITY’ 
AND OTHER WATER QUALITY PARAME- 


TERS, 

National Aeronautics and Space Administration, 
Greenbelt, Md. Goddard Space Flight Center. 

For primary bibliographic aeons see Field SA. 
W77-10985 


ON THE USE OF MICROWAVE RADIATION 
FOR GREAT LAKES ICE SURVEILLANCE, 
National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, Mich. Great Lakes Environmen- 
tal Research Lab. 

For primary bibliographic entry see Field 2C. 
W77-11052 


WATER RESOURCES RESEARCH PROGRAM - 
NEARSHORE CURRENTS AND WATER TEM- 
PERATURES IN SOUTHWESTERN LAKE 
MICHIGAN, (JUNE-DECEMBER 1975), 

Argonne National Lab., Ill. Energy and Environ- 
mental Systems Div. 

For primary bibliographic entry see Field 5A. 
W77-11131 


ee ree vere 


Tecmo Teoel Inst. of Tech. Haifa. Faculty of 


Agricultural Eageeeive 
rye! fag bib! iographic entry see Field 2J. 


A COMPARISON OF IN SITU EXTRACTORS 
FOR SAMPLING SOIL WATER, 

Oak Ridge National Lab., Tenn. Environmental 
Sciences Div. 

For primary bibliographic entry see Field 2G. 
W77-11235 


MINIATURE AQUARIUM SYSTEM FOR REAR- 
ING SMALL NUMBERS OF FISH LARVAE, 
Icthyological Associates, Inc., Berwick, Pa. 

W. F. Gale. 

The Progressive Fish Culturist, Vol. 39, No. 1, 
1977, p 10-13. 1 tab, 1 fig, 8 ref. 


Descriptors: *Freshwater fish, *Methodology, 
*Bioassay, Aquiculture, Laboratory equipment, 
*Aquaria, *Juvenile fish, Fish eggs, Fish farming, 
Fish hatcheries, *Channel catfish, Bass, Sunfish. 
Identifiers: Miniature aquarium system. 


Eggs of 19 species of river fish were hatched and 
the larvae reared in small aquariums flushed with 
swimming-pool water. The simple construction of 
the aquarium system kept costs low and allowed 
the use of simplified feeding methods. Size and 
structure of the system can easily be altered to 
meet changing needs. (Katz) 

W77-11260 


SOME PROBLEMS IN SAMPLING STREAM 
FAUNA, WITH PARTICULAR REFERENCE TO 
THE VARIABILITY OF SAMPLES, (IN 
JAPANESE), 
Hyogo Prefecture Environmental Science Inst. 
Gapan). 
se primary bibliographic entry see Field 5A. 
W77-11292 


MAPPING. 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W77-11363 


EVAPORATION AND RADIATION MEASURE- 
MENTS AT SALTON SEA, CALIFORNIA, 
Geological Survey, Bay St. Louis, Miss. Water 
Resources Div. 

For primary bibliographic entry see Field 2D. 
W77-11365 


RESOURCES AND LAND INVESTIGATIONS 
(RALID PROGRAM. 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W77-11368 


WATER-MANAGEMENT MODEL IN FLORIDA 
FROM LANDSAT-1 DATA, 

Geological Survey, Tampa, Fla.; Geological Sur- 
vey, Miami, Fla. Water Resources Div.; and 
Bendix Aerospace Systems Div., Ann Arbor, 


For primary bibliographic entry see Field 4A. 
W77-11370 


REAERATION COEFFICIENTS OF STREAMS-- 
STATE-OF-THE-ART, 

Geological Survey, Bay St. Louis, Miss. Water 
Resources Div. 

For primary bibliographic entry see Field 5B. 
W77-11382 


ARCTIC CONTINENTAL SHELF PROCESSES 
AND MORPHOLOGY RELATED TO SEA ICE 
ZONATION, BEAUFORT SEA, ALASKA, 
Geological Survey, Menlo Park, Calif. Geologic 
Div. 

For primary bibliographic entry see Field 2C. 
W77-11383 
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PERFORMANCE OF 


RESOURCES DATA—Field 7 
Evaluation, Processing and Publication—Group 7C 


THE SILVER- 
PSYCHROMETER FOR MEASURING LEAF 
WATER POTENTIAL IN SITU, 

Agricultural Research Service, Riverside, Calif. 
Western Region. 

For primary bibliographic entry see Field 21. 
W77-11388 


EVALUATION OF RESISTANCE AND MASS 
TRANSPORT EVAPOTRANSPIRATION 
MODELS REQUIRING CANOPY TEMPERA- 
TURE DATA, 

Nebraska Univ., Lincoln. Dept. of Agricultural 
Engineering; and Nebraska Univ., Lincoln. Inst. 
of Agricultural and Natural Resources. 

For primary bibliographic entry see Field 2D. 
W77-11396 


SOIL SOLUTION CONCENTRATIONS: EF- 
FECT OF EXTRACTION TIME USING POROUS 
CERAMIC CUPS UNDER CONSTANT TEN- 
SION, 

Geological Survey, Denver, Colo. 

For primary bibliographic entry see Field 2G. 
W77-11397 


TIMING OF GROUND TRUTH ACQUISITION 
DURING REMOTE ASSESSMENT OF SOIL- 
WATER CONTENT, 

Agricultural Research Service, Phoenix, Ariz. 
Water Conservation Lab. 

For primary bibliographic entry see Field 2G. 
W77-11433 


OPERATION CONTROL. 
For primary bibliographic entry see Field SD. 
W77-11498 


7C. Evaluation, Processing and 
Publication 


AUTOCORRELATION CHARACTERISTICS OF 
HYDROMETEOROLOGICAL DATA OF THE 
UNITED STATES, 

Central and Southern Florida Flood Control Dis- 
trict, West Palm Beach. Resource Planning Dept. 
For primary bibliographic entry see Field 2B. 
W77-10805 


SIMULATION IN WATER 
RESOURCES SYSTEMS. 

Brussels Univ. (Belgium); and Ghent Rijksu- 
niversiteit (Belgium). 

For primary bibliographic entry see Field 2A. 
W77-10806 


A RECURSIVE APPROACH TO TIME-SERIES 
ANALYSIS FOR MULTIVARIABLE SYSTEMS, 
Cambridge Univ. (England). Dept. of 

For primary bibliographic entry see Field 5B. 
W77-10807 


DESIGNING SIMULATION MODELS FOR OP- 
TIMIZATION STUDIES, 


W77-10808 


WATERLO, A DATA BANK AND COMPUTER 
SYSTEM FOR RIVER CHANNEL NETWORKS 
AND RIVER BASINS IN BELGIUM, 

Vrije Universiteit Brussels (Belgium). Hydrology 
Section. 


For primary bibliographic entry see Field 4A. 
W77-10827 








Field 7—RESOURCES DATA 


Group 7C—Evaluation, Processing and Publication 


WATER RESOURCES DATA BANK IN NEW 
JERSEY AND COMPUTATIONS OF EXTREME 
FLOWS, 

Columbia Univ., New York. Seminars on Pollu- 
tion and Water Resources. 

G. J. Halasi-Kun. 

In: Proceedings of the IFIP Working Conference 
on Computer Simulation of Water Resources 
Systems. G.C. Vansteenkiste (Ed.), Ghent, Belgi- 
um, July 30-Aug. 2, 1974. American Elsevier 
Publi Company, Inc., New York, N.Y., p 
641-650, 1975.7 ref. 


Descriptors: *Water resources, *Data collections, 

*Surface waters, *Streamflow, *New Jersey, 

Water availability, Runoff, Water quality, Com- 
iter programs, Evaluation, Drainage, Basins. 
ntifiers: *Extreme flows. 


The conditions of New Jersey in terms of inter- 
disciplinary data gathering concentrated in water 
interaction in the natural environment, including 
its quantity and quality, are described. Surface 
water data collecting for drainage basins of an area 
less than 250 km presents inadequate information 
for peak or lowest flow computations in planning 
because the data are collected for a shorter period 
and at random. Since the various empirical formu- 
las, unit hydrographs, and flood frequency 
methods are computations based on probability, 
the constructed flow curves furnish trustworthy 
average flow diagrams that forecast reliable ex- 
treme values of peak (100-year flow) or lowest 
flows for practical planning purposes. Despite its 
shortcomings, the data collecting can be effi- 
ciently evaluated and utilized with the help of the 
local geologic survey and meteorologic conditions 
establishing correlation and similarities between 
permeability of the geologic subsurface and ex- 
treme values of the meteorologic records on one 
side and the extreme flows from smaller 
watersheds on the other. This approach uses the 
statistical data of over 90,000 well records (1945- 
1974) and 101 selected stream gaging stations 
(1882-1974). The formulas were developed with 
data from New Jersey, Central Europe, the Soviet 
Union, and others. Finally, a partial but detailed 
description is given of the Data Bank. The ad- 
vantages and disadvantages of storing data by 
computer, microfilm and magnetic tape/selectric 
typewriter’s (MT/ST) method are also discussed. 
(See also W77-10806) (Bell-Cornell) 

W77-10830 


WATER RESOURCES DATA FOR NEW JER- 


SEY, WATER YEAR 1975. 
Geological Survey, Trenton, NJ. Water 
Resources Div. 


Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-256 802, 
Price codes: A21 in paper copy, A01 in microfiche. 
Water-Data Report NJ-75-1, June 1976. 474 p, 9 
fig, 5 tab, 37 ref. 


Descriptors: *New Jersey, *Hydrologic data, 
*Surface waters, *Groundwater, *Water quality, 
Water resources, Water temperature, Gaging sta- 
tions, Streamflow, Flow rates, Water wells, Water 
levels, Lakes, Reservoirs, Sampling, Sites, Water 
analysis, Chemical analysis, Sediments. 


Water resources data for the 1975 water year for 
New Jersey consist of records of stage, discharge, 
and water quality of streams; stage, contents, and 
water quality of lakes and reservoirs; and water 
quality in wells and springs. This report contains 
discharge records for 85 gaging stations; tide sum- 
maries for 11 stations; stage and contents for 31 
lakes and reservoirs; water quality for 25 gaging 
stations, 87 partial-record flow stations, and 164 
wells. Also included are 75 crest-stage partial- 

record stations and 58 low-flow partial-record sta- 
tions. Additional water data were collected at vari- 
ous sites, not part of the systematic data collection 
program, and are published as miscellaneous mea- 
surements. These data represent that sa of the 
National Water Data System operated by the U.S. 


Geological Survey and cooperating State and 
Federal agencies in New Jersey. (Woodard-USGS) 
W77-10854 


WATER eg DATA FOR MISSOURI, 
WATER YEAR 197. 

Geological Survey, Rolla, Mo. Water Resources 
Div. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-256 765, 
Price codes: A17 in paper copy, A01 in microfiche. 
Water-Data Report MO-75-1, August 1976. 357 p, 
1 fig, 4 tab, 12 ref. 


Descriptors: *Missouri, *Hydrologic data, 
*Surface waters, *Water quality, Water resources, 
Water temperature, Gaging stations, Streamflow, 
Flow rates, Lakes, Reservoirs, Sampling, Sites, 
Water analysis, Chemical analysis, Sediments 


Water resources data for the 1975 water year for 
Missouri consist of records of stage, discharge, 
and water quality of streams; stage, contents, and 
water quality of lakes and reservoirs. This report 
contains discharge records for 138 gaging stations; 
stage and contents for 6 lakes and reservoirs, and 
water quality for 53 gaging stations. Also included 
are data for 103 crest-stage partial-record stations, 
30 partial-record water quality stations ‘and 25 
miscellaneous sampling sites. These data represent 
that part of the National Water Data System 
operated by the U.S. Geological Survey and 
cooperating State and Federal agencies in Missou- 
ri. (Woodard-USGS) 

W77-10855 


WATER RESOURCES DATA FOR VIRGINIA, 
WATER YEAR 1975. 

Geological Survey, Richmond, Va. 
Resources Div. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-259 196, 
Price codes: A16 in paper copy, A01 in microfiche. 
Water-Data Report VA-75-1, September 1976. 346 
p, 4 fig, 4 tab, 25 ref. 


Water 


Descriptors: ‘*Virginia, *Hydrologic data, 
*Surface waters, *Groundwater, *Water quality, 
Water resources, i stations, Streamflow, 
Flow rates, Water wells, Water levels, Lakes, 
Reservoirs, Sampling, Sites, Water analysis, 
Chemical analysis, Sediments. 


Water resources data for the 1975 water year for 
Virginia consist of records of stage, discharge, and 
water quality of streams; stage, contents, and 
water quality of lakes and reservoirs; and water 
levels and water quality of wells and springs. This 
report contains discharge records for 194 gaging 
stations; stage only for 1 gaging station; stage and 
contents for 9 lakes and reservoirs; water quality 
for 23 gaging stations; and water levels for 54 ob- 
servation wells. Also included are data for 160 
crest-stage partial-record stations. Additional 
water data were collected at various sites, not part 
of the systematic data collection program, and are 
published as miscellaneous measurements. These 
data represent that part of the National Water 
Data System operated by the U.S. Geological Sur- 
vey and cooperating State and Federal agencies in 
Virginia. (Woodard-USGS) 
W77-10856 


HYDROLOGIC MAPS AND DATA IN THE 
MIMBRES BASIN, NEW MEXICO, 

Geological Survey, Albuquerque, N.M. Water 
Resources Div. 

J. S. McLean. 

Open-file report 77-314, April 1977. 531 p, 8 fig, 6 
tab, 104 ref. 


Descriptors: *Groundwater resources, *Basic data 
collections, *Water levels, *Water yields, 
*Chemical analysis, Well data, Specific capacity, 
Aquifers, Springs, *Maps, Water level fluctua- 
tions, Irngation 
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Identifiers: *Mimbres River basin(N Mex). 


This basic data report for the Mimbres River 
basin, New Mexico, lists well and spring data in- 
cluding well locations, water levels, well yields, 
and chemical analyses of well and spring water. 
Maps, scale 1:250,000, show well locations, water- 
level contours, and water-level declines. 
(Woodard-USGS) 

W77-10858 


THE BIG THOMPSON RIVER FLOOD OF JULY 
31-AUGUST 1, 1976, LARIMER COUNTY, 
COLORADO, 

Geological Survey, Lakewood, Colo. Water 
Resources Div.; and Colorado Water Conserva- 
tion Board, Denver. 

For primary bibliographic entry see Field 2E. 
W77-10859 


GROUND-WATER CONDITIONS IN UTAH, 
SPRING OF 1977, 

Geological Survey, Salt Lake City, Utah. Water 
Resources Div. 

For primary bibliographic entry see Field 4B. 
W77-10864 


AN ANALYSIS AND COMPARISON OF LAND- 
SAT-1, SKYLAB (S-192) AND AIRCRAFT DATA 
FOR DELINEATION OF LAND-WATER COVER 
TYPES OF THE GREEN SWAMP, FLORIDA, 
Geological Survey, Miami, Fla. Water Resources 
Div. 

For primary bibliographic entry see Field 4A. 
W77-10871 


GROUND-WATER DEPLETION, IN FEET, AL- 
LOWED IN A PART OF CURRY COUNTY, 
NEW MEXICO, BY U.S. INTERNAL REVENUE 
SERVICE FOR CALENDAR YEAR 1976, 

Geological oe Albuquerque, N. Mex. Water 


New Mexico State Engineer Map CU-17, 1977. 1 
sheet. 


Descriptors: *Groundwater, *Drawdown, *Water 
levels, *Irrigation, *New Mexico, Taxes, Income, 
*Maps, Aquifers. 

Identifiers: *Water-depletion losses, 
*Southeastern Curry County(N Mex), *Tax-deple- 
tion, Internal Revenue Service, New Mexico State 
Engineer Cocperator. 


A map at the scale of 0.5-inch per mile shows areas 
in southeastern Curry County, New Mexico, 
where values of decline of water level, in feet, 
have been assigned for the year 1976. This is a 
guideline map approved for tax-depletion pur- 
poses of water used of irrigation by the U.S. Inter- 
nal Revenue Service. Copies of the map are availa- 
ble to taxpayers from the Office of the New Mex- 
ico State Engineer. The map number is CU-17. 
(Woodard-USGS) 

W77-10873 


GROUND-WATER DEPLETION, IN FEET, AL- 
LOWED IN CENTRAL (MAP LC-19) AND 
NORTHERN (LN-19) LEA COUNTY, 
MEXICO, BY U.S. INTERNAL REVENUE SER- 
VICE FOR CALENDAR YEAR 1976, 

Geological Survey, Albuquerque, N. Mex. Water 
Resources Div. 

J. D. Hudson. 

New Mexico State Engineer Maps LC-19 and LN- 
19, 1977. 2 sheets. 


Descriptors: *Groundwater, *Drawdown, *Water 
levels, *Irrigation, *New Mexico, Taxes, Income, 
Aquifers, *Maps. 

Identifiers: *Water-depletion losses, *Northern 
and central Lea County(N Mex), *Tax-depletion, 
Internal Revenue Service, New Mexico State En- 
gineer Cooperator. 
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Maps of northern and central Lea County, New 
Mexico, showing areas assigned values of decline 
of water level for the year 1976 in aquifers used for 
irrigation, have been prepared cooperatively by 
the New Mexico State Engineer and the U.S. 
Geological Survey. These are guidelines maps, ap- 
proved by the U.S. Internal Revenue Service, to 
be used by landowners in irrigated areas of Lea 
County to calculate water-depletion losses for in- 
come tax purposes. The maps are numbered LC-19 
and LN-19 (central part and northern part). Copies 
of the maps may be obtained from the Office of 
the New Mexico State Engineer. (Woodard- 
USGS) 

W77-10874 


GROUND-WATER DEPLETION, IN FEET, AL- 
LOWED IN PORTALES VALLEY, ROOSEVELT 
COUNTY, NEW MEXICO, BY U.S. INTERNAL 
REVENUE SERVICE FOR CALENDAR YEAR 
1976, 

Geological Survey, Albuquerque, N. Mex. Water 
Resources Div. 

J.D. Hudson. 

New Mexico State Engineer Map RO-20, 1977. 1 
sheet. 


Descriptors: *Groundwater, *Drawdown, *Water 
levels, *Irrigation, *New Mexico, Taxes, Income, 
Maps, Aquifers. 

Identifiers: *Water-depletion losses, *Roosevelt 
County(N Mex), *Tax-depletion, Internal 
Revenue Service, New Mexico State Engineer 


Cooperator. 


A map at the scale of 0.5-inch per mile shows areas 
in the Portales valley, Roosevelt County, New 
Mexico, where values of decline of water level, in 
feet, have been assigned for the year 1976. This is 
a guideline map approved for tax-depletion pur- 
poses of water used for irrigation by the U.S. In- 
ternal Revenue Service. Copies of the map are 
available to taxpayers from the Office of the New 
Mexico State Engineer. The map number is RO-20. 
(Woodard-USGS) 

W77-10875 


GROUND-WATER RESOURCES OF BENSON 
AND PIERCE COUNTIES, NORTH DAKOTA, 
Geological Survey, Bismarck, N. Dak. Water 
Resources Div. 

For primary bibliographic entry see Field 4B. 
W77-10876 


THE DELAWARE RIVER BASIN LANDSAT- 
DATA COLLECTION SYSTEM EXPERIMENT, 
Geological Survey, Reston, Va. Water Resources 


Div. 
For primary bibliographic entry see Field 7B. 
W77-10877 


FLOOD PLAIN INFORMATION REPORT, 
PRAIRIE CREEK, LINN COUNTY, IOWA. 
Army Engineer District, Rock Island, Ill. 

For primary bibliographic entry see Field 4A. 
W77-10909 


WAPSINONOC CREEK FLOOD PLAIN INFOR- 
MATION, MUSCATINE COUNTY, IOWA. 

Army Engineer District, Rock Island, Ill. 

For primary bibliographic entry see Field 4A. 
W77-10910 


WINNEBAGO RIVER AND TRIBUTARIES, 
FLOOD PLAIN INFORMATION, FOREST 
CITY, IOWA. 

Army Engineer District, Rock Island, Il. 

For primary bibliographic entry see Field 4A. 
W77-10911 


FLOOD PLAIN INFORMATION: BAYOU 
ou BRULE, CHURCH POINT, 
LOUISIAN. 

Army Gaahacer District, New Orleans, La. 

For primary bibliographic entry see Field 4A. 
W77-10912 


DES MOINES RIVER FLOOD PLAIN INFOR- 
MATION, DES MOINES, IOWA. 

Army Engineer District, Rock Island, Il. 

For primary bibliographic entry see Field 4A. 
W77-10914 


SOUTH BRANCH KISHWAUKEE RIVER 
FLOOD PLAIN INFORMATION, DE KALB 
COUNTY, ILLINOIS. 

Army Engineer District, Rock Island, Il. 

For primary bibliographic entry see Field 4A. 
W77-10915 


FLOOD PLAIN INFORMATION: BULL CREEK, 
AUSTIN, TEXAS. 

Army Engineer District, Fort Worth, Tex. 

For primary bibliographic entry see Field 4A. 
W77-10918 


FLOOD PLAIN INFORMATION: COLORADO 
RIVER-ONION CREEK TO MONTOPOLIS 
BRIDGE, AUSTIN, TEXAS. 

Army Engineer District, Fort Worth, Tex. 

For primary bibliographic entry see Field 4A. 
W77-10919 


FLOOD PLAIN INFORMATION: BARTONS 
AND SINKING CREEKS, LEBANON, TENNES- 


SEE. 

Army Engineer District, Nashville, Tenn. 
For primary bibliographic entry see Field 4A. 
W77-10920 


FLOOD PLAIN INFORMATION: BAYOU 
FOUNTAIN, BATON ROUGE, LOUISIANA. 
Army Engineer District, New Orleans, La. 

For primary bibliographic entry see Field 4A. 
W77-10921 


NORTH FORK MAQUOKETA RIVER AND 
TRIBUTARIES FLOOD PLAIN INFORMATION, 
CITY OF DYERSVILLE, IOWA. 

Army Engineer District, Rock Island, Il. 

For primary bibliographic entry see Field 4A. 
W77-10929 


MATERIAL TRANSPORT THROUGH POROUS 


Oak Ridge National Lab., Tenn. Environmental 
Sciences Div. 

For primary bibliographic entry see Field 2F. 
W77-10981 


ASSESSING THE ACCURACY OF SUSPENDED 
SEDIMENT RATING CURVES FOR A SMALL 


BASIN, 

Exeter Univ. (England). Dept. of Geography. 
For primary bibliographic entry see Field 2J. 
W77-11210 


DETERMINATION OF REGIONAL 
EVAPOTRANSPIRATION FROM UPPER AIR 
METEOROLOGICAL DATA, 

Cornell Univ., Ithaca, N.Y. ‘School of aries and 
Environmental Engineering. 

For primary bibliographic entry see Field 2D. 
W77-11211 
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ADVANCES IN BOX-JENKINS MODELING, 1. 
MODEL CCONSTRUCTION, 

Waterloo Univ. (Ontario). Dept. of Systems 
Design. 

For primary bibliographic entry see Field 2A. 
W77-11214 


ADVANCES IN BOX-JENKINS MODELING, 2. 
APPLICATIONS, 

Waterloo Univ. (Ontario). Dept. of Statistics. 

For primary bibliographic entry see Field 2A. 
W77-11215 


STORM DEPTH-AREA RELATIONS FROM 
DIGITIZED RADAR RETURNS, 

National Weather Service, Silver Spring, Md. Of- 
fice of Hydrology. 

For primary bibliographic entry see Field 2B. 
W77-11226 


MAPPING. 

Geological Survey, Reston, Va. 

Cartographic Research Annual Report, June 1976. 
75 p, 40 ref. 


Descriptors: *Mapping, *Photogrammetry, 
*Remote sensing, *Satellites(Artificial), 
Bathymetry, Terrain analysis, Topography, 
Vegetation, G Watersheds(Basins), 


Methodology, Research and development. 
Identifiers: *Cartographic research, *U S Geologi- 
cal Survey, *Mapping techniques. 


This report summarizes the activities in carto- 
graphic research and development by the U.S. 
Geological Survey for the year ending June 1976, 
and covers work carried out at the several facili- 
ties of the Topographic Division: the Western 
Mapping Center at Menlo Park, Calif., the Rocky 
Mountain Mapping Center at Denver, Colo., the 
Mid-Continent Mapping Center at Rolla, Mo., and 
the Eastern Mapping Center, the Special Mapping 
Center, and the Office of Research and Technical 
Standards, all at Reston, Va. Among the new in- 
struments and _ technological developments 
covered in this report, the following seem particu- 
larly important to the future of cartography: (1) An 
advanced image correlation instrument that simul- 
taneously produces orthophotographs and a mag- 
netic tape record of digital terrain data, (2) inertial 
surveying systems that automatically establish 
horizontal positions and elevations while being 
carried in a truck, helicopter, or light airplane, (3) 
digital cartographic data, (4) digital processing of 
imagery, and (5) digirally controlled differential 
rectifiers (orthophoto printers). (Woodard-USGS) 
W77-11363 


STATUS OF PROJECTS IN MINNESOTA, 
FISCAL YEARS 1976 AND 77. 
Geological Survey, St. Paul, Minn. Water 


For primary bibliographic entry see Field 9D. 
W77-11367 


RESOURCES AND LAND INVESTIGATIONS 
(RALD PROGRAM. 

Geological Survey, Reston, Va. 

RALI Program report, April 1977.7 p. 


Descriptors: *Publications, *Natural resources, 
*Land use, *Mining, *Environmental effects, 
Economic feasibility, Energy, Land development, 
Water resources, Mineralogy, Coal mines, 
Drilling, Oil wells, ‘Offshore platforms, Water pol- 
lution control, Planning 


The Resource and Land Investigations (RALD 
Program was established by Secretarial Order in 
1972 to provide in Interior Department mechanism 
that would improve technical communications 
between the collectors and analysts of natural 
resources and land information and the users of 








Field 7—RESOURCES DATA 


Group 7C—Evaluation, Processing and Publication 


such information. This list includes about 80 RALI 
mney et publications. (Woodard-USGS) 


WATER RESOURCES DATA FOR MAINE, 
WATER YEAR 1975. 
Geological Survey, 
Resources Div. 
Water-Data Report ME-75-1, May 1976. 172 p, 2 
fig, 19 ref. 


Augusta, Maine. Water 


Descriptors: *Maine, *Hydrologic data, *Surface 
waters, *Groundwater, *Water quality, Gaging 
stations, Streamflow, Flow rates, Sediment trans- 
port, Water analysis, Water temperature, Chemi- 
cal analysis, Lakes, Reservoirs, Water wells, 
Water levels, Data collections, Sites. 


Water resources data for the 1975 water year for 
Maine consist of records of stage, discharge, and 
water quality of streams; stage and contents of 
lakes and reservoirs; 65 gaging stations; stage only 
records for 1 gaging station; contents for 17 lakes 
and reservoirs; water quality for 33 gaging stations 
and 11 wells; and water levels for 12 observation 
wells. Additional water data were collected at vari- 
ous sites, not part of the systematic data collection 
program, and are published as miscellaneous mea- 
surements. These data represent that part of the 
National Water Data System operated by the U.S. 
Geological Survey and cooperating State and 
Federal agencies. (Woodard-USGS) 

W77-11371 


WATER RESOURCES DATA FOR COLORADO, 
WATER YEAR 1975--VOLUME 2. COLORADO 
RIVER BASIN. 

Geological Survey, 
Resources Div. 
Water-Data Report CO-75-2, May 1977. 538 p, 4 
fig, 5 tab, 39 ref. 


Lakewood, Colo. Water 


Descriptors: *Colorado, *Hydrologic data, 
*Surface waters, *Groundwater, *Water quality, 
Gaging stations, Streamflow, Flow rates, Sedi- 
ment transport, Water analysis, Water tempera- 
ture, Chemical analysis, Lakes, Reservoirs, Water 
wells, Water levels, Data collections, Sites. 
Identifiers: *Colorado River basin(Colo). 


Water resources data for Colorado for the 1975 
water year consist of records of stage, discharge, 
and water quality of streams; stage, contents, and 
water quality of lakes and reservoirs, and water 
levels and water quality of wells and springs. This 
report (Volumes 1 and 2) contains discharge 
records for 367 gaging stations, stage and contents 
of 22 lakes and reservoirs, 5 ‘partial- record flow 
stations, 77 crest-stage partial-record stations, and 
4 miscellaneous sites; water quality for 91 gaging 
stations and 15 miscelllaneous sites; and water 
levels for 49 observation wells. A few pertinent 
stations in bordering States are also included in 
this report. The records were collected and com- 
puted by the Water Resources Division of the U.S. 
Geological Survey under the direction of J. W. 
Biesecker, district chief. These data represent that 
portion of the National Water Data System col- 
lected by the U.S. Geological Survey and 
cooperating State and Federal agencies in 
Colorado. (Woodard-USGS) 

W77-11372 


WATER RESOURCES DATA FOR MARYLAND 
AND DELAWARE, WATER YEAR 1975. 
Geological Survey, Towson, Md. 
Resources Div. 

Water-Data Report MD-75-1, June 1976. 311 p, 4 
fig, 3 tab, 29 ref. 


Water 


Descriptors: *Maryland, *Delaware, *Hydrologic 
data, *Surface waters, *Groundwater, Water 
uality, Gaging stations, Streamflow, Flow rates, 
Sediment transport, Water analysis, Water tem- 
—. Chemical analysis, Lakes, Reservoirs, 
ater wells, Water levels, Data collections, Sites. 


Water resources data for the 1975 water year for 
Maryland and Delaware consist of records of 
stage, discharge, and water quality of streams; 
stage, and contents of lakes and reservoirs; and 
water levels and water quality in wells. This report 
contains discharge records for 107 gaging stations; 
stage and contents for 1 reservoir; water quality 
for 41 gaging stations, and 126 wells; and water 
levels for 28 observation wells. Also included are 
data for 54 low-flow partial-record stations, 61 
crest-stage partial-record stations, and 4 tidal 
crest-stage partial record stations. Additional 
water data were collected at various sites, not part 
of the systematic data collection program, and are 
published as miscellaneous measurements. These 
data represent that part of the National Water 
Data System operated by the U.S. Geological Sur- 
vey and cooperating State and Federal agencies in 
fre aaa Delaware. (Woodard-USGS) 
-11 


WATER RESOURCES DATA FOR KANSAS, 
WATER YEAR 1976. 
Geological Survey, 
Resources Div. 
Water-Data Report KS-76-1, January 1977. 395 p, 
8 fig, 5 tab, 32 ref. 


Lawrence, Kans. Water 


Descriptors: *Kansas, *Hydrologic data, “*Surface 

waters, *Groundwater, *Water quality, Gaging 

stations, Streamflow, Flow rates, Sediment trans- 
port, Lakes, Reservoirs, Water wells, Water 

ives — analysis, Water analysis, Sam- 

Pp 

Identifiers: Annual State report(Kans). 


Water resources data for the 1976 water year for 
Kansas consist of records of stage, discharge, and 
water quality of streams; stage, contents, and 
water quality of lakes and reservoirs; and water 
levels and water quality in wells. This report con- 
tains discharge records for 148 gaging stations; 
stage and contents for 20 lakes and reservoirs; 
water quality for 67 gaging stations and 2 lakes; 
and water levels for 451 observation wells and 
water quality for 22 wells. Also included are data 
for 122 crest-stage partial-record stations and 23 
low-flow partial-record stations. These data 
represent that part of the National Water Data 
System operated by the U.S. Geological Survey 
and cooperating State and Federal agencies in 
Kansas. (Woodard-USGS) 

W77-11374 


FLOWING WELLS IN MICHIGAN 1974, 
Geological Survey, Lansing, Mich. Water 
Resources Div. 

For primary bibliographic entry see Field 4B. 
W77-11375 


POTENTIOMETRIC SURFACE OF FLORIDAN 
AQUIFER MAY 1975, AND CHANGE OF 
IOMETRIC SURFACE 1969 TO 1975, 
SOUTHWEST FLORIDA WATER MANAGE- 
MENT DISTRICT AND ADJACENT AREAS, 
Geological Survey, Tampa, Fla. Water Resources 


Div. 

L.R. Mills, and C. P. Laughlin. 

Water-Resources Investigation 76-80 (open-file re- 
port), 1976. 1 sheet, 2 ref. 


Descriptors: *Aquifers, *Potentiometric level, 
*Observation wells, *Mapping, *Water level fluc- 
tuations, Contours, Hydrogeology. 
Identifiers: *Southwest Florida, 
aquifer, Color illustrations. 


*Floridan 


Maps showing the potentiometric surface of the 
Floridan aquifer for May 1975, and changes of 
potentiometric surface from 1964 to 1975 were 
prepared for areas in southwest Florida. Contours 
and color codes describe water-level changes. The 
larger map, scale 1:500,000, reflects the water- 
level changes from 1969-75. The smaller map 
shows the c s from January 1964 to May 
1969. (Woodard-USGS) 





W77-11376 


POTENTIOMETRIC SURFACE OF THE 
FLORIDAN AQUIFER IN THE NORTHWEST 
FLORIDA WATER MANAGEMENT DISTRICT, 
MAY 1976, 
Geological Survey, Tallahassee, Fla. Water 
Resources Div. 

J. C. Rosenau, and P. E. Meadows. 
Water-Resources Investigation 77-2 (open-file re- 
port), 1977. 1 sheet. 


Descriptors: *Potentiometric level, 
*Groundwater, *Water table, *Water wells, 
*Florida, Maps, Observation wells. 

Identifiers: *Floridan aquifer, *Florida Panhandle. 


This map shows the potentiometric surface of the 
Floridan aquifer in the Florida Panhandle. Contour 
intervals of 10 feet show altitude at which water 
level would have stood in tightly cased wells. 
Datum is mean sea level. Locations of observation 
wells also are shown. (Woodard-USGS) 
W77-11377 


ACTIVITIES OF THE WATER RESOURCES 
DIVISION OF THE U.S. GEOLOGICAL SUR- 
VEY IN THE CARIBBEAN AREA IN 1976, 
Geological Survey, San Juan, Puerto Rico. Water 
Resources Div. 

For primary bibliographic entry see Field 9D. 
W77-11380 


AQUATIC ENVIRONMENTAL QUALITY: 
PROBLEMS AND PROPOSALS, 

Fisheries and Marine Service, Ottawa (Ontario). 
Oceanography Branch. 

For primary bibliographic entry see Field SA. 
W77-11421 


SURVEILLANCE IN WATER QUALITY 
MANAGEMENT, 
Fort Collins. Dept. of 


Colorado State Univ., 
Agricultural Engineering. 

For primary bibliographic entry see Field 5G. 
W77-11478 


8. ENGINEERING WORKS 
8B. Hydraulics 


MEAN ENERGY IN GRADUALLY DIVERGING 
FLOW, 

Washington State Univ., Pullman. Dept. of Civil 
and Environmental Engineering 

A. F. Babb, and J. Amorocho. 

Journal of the Hydraulics Division, Proceedings of 
the American Society of Civil Engineers, Vol 102, 
No HYS, Proceedings paper No 12097, p 581-597, 
May 1976. 12 fig, 2 tab, 10 ref. OWRT B-005- 
CAL(12). 


Descriptors: *Energy equation, *Hydraulics, 
*Turbulent flow, *Turbulence, Steady flow, Pipe 
flow, Transition flow, Energy losses, Fluid flow, 
Fluid mechanics, Closed conduit flow, Anemome- 


ters. 
Identifiers: *Diffusers, 
anemometers. 


*Shear flow, Hot film 


A 6 degree conical diffuser connecting two long 
straight circular pipes was used to determine the 
mean energy characteristics in gradually expand- 
ing air flow. Mean pressures, mean velocities, tur- 
bulent shear stresses, and longitudinal, transverse, 
and circumferential velocity fluctuations were 
measured not only in the diffuser but for a 
distance of 50 downstream pipe diameters 
downstream from the end of } aa diffuser. A 
detailed analysis of the flow was made using the 
differential and integrated mean energy equations. 
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Particular emphasis was placed on determining the 
ss of uniform flow reestablishment in the 

downstream pipe. (Bell-Cornell) 

W77-10851 


WAVE INDUCED OSCILLATIONS IN HAR- 
BORS WITH CONNECTED BASINS, 

California Inst. of Tech., Pasadena. W.M. Keck 
Lab. of Hydraulics and Water Resources. 

J.J. Lee, and F. Raichlen. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as AD-A032 
589, Price codes: AG7 in paper copy, A0l in 
microfiche. Report No KH-R-26, August 1971. 148 
p, 39 fig, 25 ref, append. DA-22-079-CIVENG-64- 
11. 


Descriptors: *Harbors, *Water waves, *Seiches, 
Water resources, Estuaries, Resonance. 
Identifiers: *Resonance oscillations. 


A linear, inviscid theory, termed the coupled 
basins theory, has been developed to analyze the 
response to periodic incident waves of an arbitrary 
shape harbor containing several interconnected 
basins. The region of consideration is divided into 
an open-sea region and several inner-basin regions 
(the number depending on the harbor geometry). 
The solution in each region is formulated as an in- 
tegral equation in terms of the normal velocity at 
the entrance and/or at the common boundaries 
between regions. An approximate method is used 
to solve the integral equation by converting it to a 
matrix equation. The initially unknown boundary 
condition at the entrance is determined by 
matching the wave amplitudes and their normal 
derivatives at the harbor entrance and at all the 
common boundaries. The solution for the response 
and the amplitude distribution within the complete 
harbor can then be obtained. It has been found that 
the coupled-basins theory gives results which 
agree well with experiments both for an irregular 
shape harbor as well as for a harbor composed of 
two connected circular basins. Various aspects of 
the response of harbors composed of several types 
of circular connected basins as well as circular 
harbors with rectangular entrance channels have 
been investigated. It is found that to a first approx- 
imation the response of a coupled harbor system 
can be. constructed by superposed the response of 
the individual harbors. Certain aspects of the ef- 
fect of viscous dissipation on harbor resonance are 
discussed. Some attention is given to problems of 
scaling model results to the prototype harbor. 
(Sinha-OEIS) 

W77-10884 


NONUNIFORM FLOW IN AGGRADING CHAN- 


NELS, 

Punjab Agricultural Univ., Ludhiana (India). Dept. 
of Civil Engineering. 

.P. Soni, RJ. Gerde, and K. G. Ranga Raju. 
Journal of the Waterway, Port, Coastal and Ocean 
Division, American Society of Civil Engineers, 
Vol 103, No WW3, Proceedings Paper 13151, p 
321-333, August 1977. 9 fig, 1 tab, 6 ref, 2 append. 


Descriptors: *Aggradation, *Alluvial channels, 
*Non-uniform flow, Resistance, River beds, 
*Sediment transport, Sedimentation, Rivers, 
Hydraulics, Profiles. 

Identifiers: * ing channels, Rigid bed chan- 
nel, Recirculation tilting flume, Transient beds. 


The problem of resistance to flow and sediment 
transport rate under nonuniform flow conditions 

in aggrading channels was investigated 
experimentally. Manning’s roughness coefficient 
on the aggrading reach was seen to be generally 
smaller than its value for uniform flow. The re- 
sistance law under nonuniform flow conditions 
was seen to be the same as for uniform flow, pro- 
vided the local friction slope is used instead of bed 
slope in the former case. However, the sediment 
transport formulas for steady uniform flows can- 
hot be directly applied to the nonuniform flow 


conditions obtained in aggrading streams. (Lee- 
ISWS) 
W77-10963 


STUDIES OF PRESSURE AND ENERGY OF 
STANDING WAVES, 

Vsesoyuznyi Nauchno-Issledovatelskii Institut 
Gidrotekhniki, Leningrad (USSR). 

D. D. Lappo, and N. N. Zagryadskaya. 

Journal of the Waterway, Port, Coastal and Ocean 
Division, American Society of Civil Engineers, 
Vol 103, No WW3, Proceedings Paper 13137, p 
335-347, August 1977. 4 fig, 2 tab, 9 ref, 2 append. 


Descriptors: *Dispersion, *Energy, *Standing 
waves, *Pressure, Waves(Water), Walls, Hydrau- 
lics, Equations, Mathematical studies, Foreign 
research, Hydraulic structures, Structures. 
Identifiers: *Probability theory, Wave pressure, 
High standing waves. 


In light of prominent needs of practice, great at- 
tention in the Soviet Union is concentrated on in- 
vestigation of standing waves. Numerical values 
of irregular wave action on a rigid vertical wall are 
shown not to differ markedly from those of the 
regular waves, which is supported by field in- 
vestigation data. Similarly, of great interest is the 
problem concerning elaboration of more so- 
phisticated methods of computation of regular 
wave pressure upon a vertical wall. The equations 
of third-order approximation obtained by the 
deterministic wave theories are proved to be most 
suitable for the design purposes. A comparative 
analysis of calculation values and experimental 
results was made for 79 wave regimes, data by 
other researchers being used. The integral and dif- 
ferential energy characteristics of high stan 
waves were studied in great detail. (Lee-ISWS) 
W77-10964 


TRANSVERSE — IN’ PARTIALLY 
STRATIFIED FLO 
pry Univ., a Dept. of Civil En- 


$1 M. mie. and H. B. Fischer. 

Journal of the Hydraulics Division, American 
Society of Civil Engineers, Vol. 103, No. HY6, 
Proceedings Paper 12989, p 587-600, June 1977. 15 
fig, 2 tab, 9 ref, 2 append. 


Descriptors: *Density currents, *Dispersion, 
*Estuaries, ‘Stratified flow, *Turbulence, 
Tracers, Mixing, Laboratory tests, Water pollu- 
tion, Non-uniform flow. 

Identifiers: *Density flow, Transverse mixing, Ir- 
regular channels, Richardson number. 


The results of a laboratory study on the rate of 
transverse mixing in oscillatory estuary-type flow 
with density gradients typical of those found in 
real estuaries were presented. Two sets of experi- 
ments were performed: one in a uniform channel 
with a trapezoidal cross section, and one in a chan- 
nel with an irregular cross section. It was shown 
that if the cross section of the channel is uniform 
and the channel is straight, the transverse mixing 
coefficient is reduced in approximately the same 
proportion that the vertical mixing coefficient is 
reduced. A relationship was developed between 
the dimensionless transverse mixing coefficient 
and a Richardson number based on the vertical 
density difference and the mean velocity. The 
result of the channel irregularities is to generate 
local vertical mixing, even though the flow is 
stratified and mixing is reduced in most of the sec- 
tion. Vertical mixing in one part of the channel 
cross section induces transverse pressure 
gradients that drive transverse circulations. The 
circulations increase the rate of transverse mixing 
and distribute the effect of the local vertical mix- 
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TWO-DIMENSIONAL SEARCHES FOR HIGH- 
YIELD WELL SITES. 


G. Turk. ‘ 
Ground Water, Vol. 15, No. 4, p 269-275, July-Au- 
gust 1977. 6 fig, 2 tab, 8 ref. 


Descriptors: *Well spacing, *Drilling, 
*Exploration, Test wells, Costs, Aquifer charac- 
teristics, Transmissivity, Optimization, Sampling, 
Depth, Water yield, Analytical techniques. 
Identifiers: *Fibonacci search, Two-dimensional 
problem, Unimodality, Convexity, Simplex. 


In areas where bedrock is irregular, greater satura- 
tion thickness of aquifer will associate with the 
depression in the bedrock formation. Wells 
located upon the depressions can yield signifi- 
cantly higher amounts of water. Hence, finding the 
bottom of depression the area will be of interest, 
and this can be facilitated by drilling test holes. 
The test holes can be drilled at the nodes of a regu- 
lar grid; however, more efficient search 
techniques are available. Fibonacci search in one 
dimension was proposed recently, and potential 
saving in cost was demonstrated. But the 
problem is essentially two-dimensional in nature. 
This paper described some two-dimensional 
Pasa procedures and showed that potential sav- 
in drilling cost can be dramatic. (Visocky- 
ISWS) 
W77-10967 


> 


FLOW OF SLURRIES IN PIPELINES, 

Syracuse Univ., Syracuse, N.Y. Dept. of Chemi- 
cal Engineering and Materials Science 

R. M. Turian, and T.-F. Yuan. 

American Institute of Chemical Engineers Jour- 
nal, Vol. 23, No. 3, p 232-243, May 1977. 9 fig, 7 
tab, 35 ref. 


Descriptors: ‘*Slurries, *Flow _ resistance, 
*Pipelines, ‘*Head loss, Fluid mechanics, 
Reynolds number, Density, Laboratory tests, 
Data, Design criteria, Transportation, Dimen- 
Identifiers: *Materials transport, *Flow regimes, 
Slurry concentrations, Empirical analysis. 


Pressure drop correlations for flow of slurries in 
pipelines were developed for each of the following 
four flow regimes: flow with a stationary bed, sal- 
tation flow, heterogeneous flow, and homogene- 
ous flow. A total of 2,848 data points, comprised 
of 1,912 collected from the published literature 
together with 936 taken using our own test 
pipelines and relating to ranges of the pertinent 
variables extensive enough to span all four flow 
regimes, were used as the basis of the correlations. 
Also, the data were used in developing an as- 
sociated quantitative regime delineation scheme. 
The correlations provide an improved predictive 
capability over previously avaliable procedures 
and also are broader in scope. The delineation 
procedure developed here permits straightforward 
pe oprcames of the data to the flow 

prevailing, and moreover, it is inclusive of 
all the the data and is self-consistent. (Adams-ISWS) 
W77-10970 


A UNIVERSAL FORM FOR SHORELINE RUN- 
UP SPECTRA, 
Dalhousie Univ., Halifax (Nova Scotia). Dept. of 


Oceanography. — ; : 
For primary bibliographic entry see Field 2L. 
W77-10973 


DEVELOPMENT OF BED CONFIGURATIONS 

IN COARSE SANDS, 

Massachusetts Inst. of Tech., Cambridge. Dept. of 
Plane Sciences. 


W. R. Costello. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as AD-a000 
288, Price codes: A07 in paper copy, AOl in 
microfiche. Report 74-2, October, 1974. 132 p, 40 
fig, 5 tab, 103 ref, 1 append. 








Field 8—ENGINEERING WORKS 
Group 8B—Hydraulics 


Descriptors: *Streambeds, *Coarse sediments, 
*Flumes, Sediment transport, Sediment load, 
Sands, Sediments, Waves(Water), Shear stress, 
Beds, Sand waves. 

Identifiers: *Bed configurations, *Flume experi- 
ments, Kinematic waves, Transverse bars. 


Flume experiments were conducted with five 
coarse sands of different sizes to investigate the 
development of bed configurations. For fixed 
depth and increasing velocity, the bed configura- 
tions are no movement, flat bed, ripples, bars, and 
dunes. For sand sizes coarser than about 0.70 mm, 
ripples are replaced by a flat bed. By introducing 
an irregularity on the sediment bed, ripples can be 
initiated in the no-movement and flat-bed phases. 
Ripples develop because of the effect of turbu- 
lence on the bed in the reattachment zone. The 
resulting strong instantaneous shear stresses in- 
itiate a maximum in sediment transport, which 
generates a ripple. Bars, a newly defined bed con- 
figuration, form because of the merging of kine- 
matic waves of bed height and sediment transport 
to form a kinematic shock wave. At higher veloci- 
ties, flow acceleration over the bars is strong 
enough to affect the bed downstream of reat- 
tachment so that a maximum in mean shear stress 
and sediment transport is established; therefore 
dune development is initiated. The sequence rip- 
ples, bars, and dunes observed in the experiments 
match those observed in rivers and in the ocean. 
Sand waves and transverse bars in natural en- 
vironments are large-scale bars with similar 
mechanics and occupying the same stability field 
as the experimental bars reported here. (Lee- 
ISWS) 

W77-10980 


GENERAL SCOUR AND FILL ALONG A 
STREAM REACH, 

California Inst. of Tech., Pasadena. 

M. G. Foley, and R. P. Sharp. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as AD-A025 
771, Price codes: AO2 in paper copy, AOl in 
microfiche. Final Report, June 7, 1976. 4 fig, 1 ref. 
P-11908-GS, DAHC04-74-G-0189. 


Descriptors: *Sediment transport, *Scour, 
*Reach(Streams), Bed load, Channels, Flumes, 
Hydraulics, Aggradation, Degradation(Stream), 
Sedimentation, Beds, Stream erosion, Stream- 


beds. 
Identifiers: Bedform amplitude, Bedforms. 


A series of field and laboratory experiments 
showed that bed reworking by moderate floods in 
uniform reaches of steep, sand-bed ephemeral 
streams is predominantly by bedform develop- 
ment and migration, not by general scour and fill. 
In two floods in the field experiment, maximum 
scour was 24 cm in the first and 66 cm in the 
second. Bedform amplitudes, estimated using 
well-established theoretical techniques and mea- 
surements of channel parameters, were 28 to 64 
cm and 48 to 97 cm, respectively. In the laboratory 
experiment, maximum general scour and fill, cal- 
culated from the difference between measured 
sediment input and output rates in the flume, was 
about that of two sand grain diameters and less 
than 3% of the amplitude of bedforms in the chan- 
nel. Similar calculations showed that scour and fill 
data reported in the literature also are compatible 
with bed reworking by bedforms. (See also W77- 
00827) o_ ISWS) 

W77-1098 


A PROGRAM FOR THE STABILITY ANALYSIS 
OF PIPE POISEUILLE FLOW 

Naval Postgraduate School, Monterey, Calif. 

R. H. Johnston, IIL. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as AD-A024 
927, Price codes: A04 in paper copy, A0l1 7 
microfiche. Masters thesis, March 1976. 75 p, 3 
fig, 5 tab, 1 ref. 


Descriptors: *Pipe flow, *Vortices, *Analytical 


techniques, ‘*Fluid mechanics, *Boundary 
processes, Reynolds number, Computer pro- 
grams, flow, Mathematics, Numerical 
analysis. 


Identifiers: *Poiseuille flow, Finite difference ap- 
proximation, Vorticity transport equation. 


Solutions obtained using the theory and computer 
program developed by a previous investigator in- 
dicated decreasing flow stability with end 
Reynolds number, a result which is clearly incon- 
sistent with theory and experimental data. This 
study reported the attempt to isolate sources of 
error causing incorrect computer solutions for the 
three-dimensional linearized vorticity transport 
equation for pipe Poiseuille flow. The problem was 
analyzed in three phases. The first phase consisted 
of ensuring accurate expression of the vorticity 
transport equation in terms of complex velocity 
vector potential. In the second phase, an extensive 
examination of the conditions required to satisfy 
the vorticity transport equation at the singular 
point on the axis of symmetry of the pipe was 
made. The third phase entailed establishing a finite 
difference approximation of the equation and its 
boundary conditions for adaptation of the problem 
to a standard form for computer solution. (Singh- 
ISWS) 
W77-10984 


CHARACTERISTICS OF 
TES, 
pone may Univ., College Park. Dept. of Civil En- 


eering. 
For primary bibliographic entry see Field 8C. 
W77-10990 


HYDROLOGIC ENGINEERING METHODS 
FOR WATER RESOURCES DEVELOPMENT: 
VOLUME 8, RESERVOIR YIELD, 

Hydrologic Engineering Center, Davis, Calif. 

A. J. Fredrich. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as AD-A007 
107, Price codes: AO7 in paper copy, A0Ol in 
microfiche. Re; HEC-IHD-800, January 1975. 
131 p, 17 fig, 6 tab, 31 ref, 2 append. 


Descriptors: *Hydrologic data, *Water resources 
development, *Reservoir yield, Reservoir storage, 
low, Flow, Streamflow forecasting, 
Reservoirs, Climatology, Storage, Conservation. 
Identifiers: *Hydrologic engineering methods, 
*Streamflow data, Reservoir losses, Flow de- 
mands, Conservation effects, Storage tolerances, 


Shortage index 


Volume 8 of a 12-volume report described 
procedures which can be used to determine the 
relationship between reservoir storage capacity 
and reservoir yield for a single reservoir. Non- 
sequential and sequential methods for reservoir 
yield analysis were described in detail. Other top- 
ics included: guidelines for selection of technical 
procedures; data requirements; use of generalized 
and simulated data; establishment of study 
criteria; and development and use of rule curves. 
Advantages and limitations of the various methods 
were discussed. A description of the generalized 
computer program entitled ‘Partial Duration-Inde- 
pendent Low Flow Events’ was included as an ap- 
pendix. (See also W77-00169 and W74-11231) 
(Roberts-ISWS) 
W77-10991 


WAVE AND CURRENT OPERATED POWER 
GENERATING DEVICE, 

E. D. Kurtzbein. 

U.S. Patent No. 4,001,596, 6 p, 8 fig, 19 ref; Offi- 
cial Gazette of the United States Patent Office, 
Vol 954, No 1, p 430, January 4, 1977. 


Descriptors: *Patents, *Waves(Water), Cur- 
rents(Water), Water wheels, Hydraulic structures, 
Energy transfer, Electric power production. 


130 





A wave and current power generating device em- 
ploys a pair of parallel longitudinal hull portions 
having air chambers which can make the device 
buoyant for easy transport to the working site and 
forming a water passageway between for driving a 
water wheel supported on the hull portions. The 
device also has vertically extendable legs capable 
of supporting it at the proper level at the working 
site. Gates at the inlet end of the water passageway 
control the flow of water. Vanes on the water 
wheel are adjustable to vary the driving power and 
speed of the wheel. Water discharge nozzles on 
projecting portions of the vanes provide boosting 
power for rotation of the water wheel. A drive 
connection between the water wheel and genera- 
tors comprises peripheral gear teeth on the water 
wheel to be engaged with gears on the shafts of the 
generators. Brake means regulate the speed of the 
wheel or stop it. (Sinha~-OEIS) 


BREAKWATER SYSTEM, 

J. Hulsemann. 

U.S. Patent No. 4,006,598, 7 p, 7 fig, 4 ref; Official 
Gazette of the United States Patent Office, Vol 
955, no 2, p 411, February 8, 1977 


Descriptors: *Patents, *Breakwaters, 
*Engineering structures, *Coastal structures, 
Waves(Water), Ocean waves, Shore protection, 
Water control. 

Identifiers: False sea floor. 


A breakwater system for damping the py of in- 
coming waves to prevent damage and erosion 
along a shoreline is comprised of an array of 
separate, unconnected, rigid, non-buoyant, sta- 
tionary, disc-shaped, horizontal, space-apart plat- 
forms each supported above the natural sea floor 
by a single, centered, vertical pile. Incoming 
waves are crested offshore over the breakwater 
where there is little or no damage caused by the 
cresting and subsequently formed waves are 
smaller because of the reduced water depth af- 
forded by the false sea floor of the breakwater. 
Open spaces are provided in the upper face of the 
breakwater so that water pressure is equalized 
thereby minimizing the structural requirements. 
Because the breakwater is raised off the bottom 
there is no interference with the normal tidal and 
other near shore curvents. (Sinha-OEIS) 
W77-11009 


HUMAN INDUCED STRESS ON THE CAUCA- 
SIAN COAST OF THE BLACK SEA, 

Illinois Univ. at Urbana-Champaign. Dept. of 
Geography; and Akademiya Nauk Gruzinskoi 
SSR, Tiflis. 

For primary bibliographic entry see Field 4D. 
W77-11040 


SHORELINE PROTECTION IN JAPAN, 
Louisiana State Univ., Baton Rouge. Dept. of 

y and An and Louisiana 
State Univ., Baton Rouge. Coastal Studies Inst. 
For primary bibliographic entry see Field 4D. 
W77-11041 


OSCILLATIONS IN HARBORS CONTAINING 


ISLANDS, 
University of Southern California, Los Angeles. 


Dept. of Civil Engineering. 
For primary bibliographic entry see Field 2L. 
W77-11046 


PULSING FLOW IN STEEP ALLUVIAL 


Missouri Univ., Columbia. Dept. of Geology. 

M. G. Foley, and V. A. Vanoni. 

Journal of the Hydraulics Division, American 
Society of Civil Engineers, Vol. 103, No HY8, 
Proceedings Paper 13114, p 843-850, August 1977. 
j fie. 2 tab, 9 ref, 2 append. Army DAHC04-74-G- 
, NSFGK 31802. 
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Descriptors: ‘Alluvial channels, *Streams, 
*Bores, Dunes, Hydraulics, Channel flow, Chan- 
nels, Sediment transport, Sedimentation, 
Waves(Water), Laboratory tests. 

Identifiers: *Alluvial streams, Bed forms, Pulsing 
flow, Roll waves, Antidunes, Alluvial-bed chan- 
nels. 


Channel bores observed in laboratory simulated 
floods in alluvial-bed channels resemble roll 
waves, but apparently they are related to the ex- 
istence and quasiperiodic breaking of trains of an- 
tidune waves assoicated with antidunes that in the 
experiments moved downstream. Experiments 
with rigid-wall and alluvial bank channels, rigid- 

bed channels, and varied inlet conditions showed 
= the bores are not artifacts of the apparatus, 
and in these e: —, bores always occurred 
in the antidune flow regime in which the antidunes 
migrated downstream. Release hy sequential 
breaking from the upstream end of water stored in 
trains of antidune waves over antidunes ap- 
parently both initiates and nurtures the bores. 
Field observations of pulsing flow under compara- 
ble flow conditions suggested that the bores are a 


bona fide natural phenomenon and not a laborato- 
ry curiosity. (Lee-ISWS) 
W77-11206 


MATHEMATICAL MODELING OF SCOUR 
AND DEPOSITION, 

Hydrologic Engineering Center, Davis, Calif. 

W. A. Thomas, and A. L. Prasuhn. 

Journal of the Hydraulic Division, American 
Society of Civil , Vol. 103, No. HY8, 
Proceedings Paper 13132, p "851-863, August 1977. 
8 fig, 2 tab, 9 ref, 2 append. 


Descriptors: *Backwater, 

ger pee *Mathematical models, 
Scour, Inland waterways, Reservoirs, Rivers, 

Sediment transport, Hydraulics, Sedimentation, 

Streams, Streambeds. 

Identifiers: *Sedimentation engineering, Movable 

streams, Hydraulic sorting, Armor. 


Electronic computers are opening up the field of 
sedimentation engineering by permitting the analy- 
sis of problems which heretofore have required 
too much time and effort. Movable stream bed 
profiles are being calculated in addition to water 
surface profiles. The initial gradation of sediment 
material in the stream bed may be prescribed to 
facilitate the calculation of an armor layer. The 
gradation is continually changed by the computer 
program in response to sediment particles being 
deposited on the stream bed and material on the 
stream bed oe to satisfy transport 
capacity. Hydra sorting of sediment by grain 
size is accommodated. The stream bed does not 
have to be represented by a single grain size. Re- 
tardance of motion because of armor layer is cal- 
culated. (Lee-ISWS) 

W77-11207 


BED LOAD SAMPLER FOR STREAMS WITH 
SANDY BED, 

Technion-Israel Inst. of Tech. Haifa. Faculty of 
Agricultural Engineering. 

For Pray —_ bibliographic entry see Field 2J. 


AN ANALYSIS OF FLOOD LEVEE RELIABILI- 
Horse ” Princeton, N. J. Dept. of Civil 
For primary ‘bibliographic entry see Field 4A. 


AN ASSESSMENT OF THE IMPACT OF 
WATER IMPOUNDMENT AND DIVERSION 
STRUCTURES ON VEGETATION IN 
SOUTHERN ARIZONA 

_ Univ., - sone ‘Office of Arid Lands Stu- 


For primary bibliographic entry see Field 4A. 
W77-11429 


8C. Hydraulic Machinery 


CHARACTERISTICS OF 
oo College Park. Dept. of Civil En- 


fu M. Ragan, T. E. Gingrich, and T. J. Jackson. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-257 158, 
Price codes: A06 in paper copy, A01 in microfiche. 
Report No. FHWA-MD-R-76-11, January 1976. 97 
p, 59 fig, 15 tab, 9ref, 1 append. AW-076-168-046. 


Descriptors: *Storm drains, *Hydraulics, 
*Hydraulic models, *Hydraulic similitude, *Flow, 
Model studies, Sumps, Slopes, Hydraulic struc- 
tures. 


Identifiers: *Reticular inlet grates, *Hydraulic ef- 
ficiency, Cross slope. 


The design and construction of inlet grates are 
controlled by hydraulic efficiency, resistance to 
clogging, an ability to safely support motor vehicu- 
lar traffic, economics, and safety to the bicyclist 
and the pedestrian. Model experiments showed 
that the efficiency of the grates was a maximum at 
the intermediate longitudinal and cross slopes. The 
efficiency decreased at both flat and steep longitu- 
dinal and cross slopes. The reduction in efficiency 
at the flat slopes is created by a wide width of flow 
in the gutter approaching and grate. The decrease 
at the high slopes is caused by the structural mem- 
bers canted perpendicular to the direction of flow 
in the reticular grates, creating disturbances which 
in some instances cause splashing out and away 
from the inlet, thus bb flow from reaching 
the inlet. (Singh-ISWS) 

W77-10990 


WAVE AND CURRENT OPERATED POWER 
GENERATING DEVICE, 

For primary bibliographic entry see Field 8B. 
W77-10994 


AUTOMATIC CLOSURE VALVE FOR WATER 


SPRINKLER, 

Fujiki Denki Kabushiki Kaisha, Tokyo (Japan). 
(Assignee). 

For primary bibliographic entry see Field 3F. 
W77-10999 


BRAKE MEANS FOR AN AIR-POWERED 
SPRINKLER SYSTEM, 

For primary bibliographic entry see Field 3F. 
W77-11000 


REVERSIBLE SELF-PROPELLED CENTER 
PIVOT SPRINKLER SYSTEM, 

For primary bibliographic entry see Field 3F. 
W77-11001 


DESIGN AND PERFORMANCE OF A SIMPLE 
SOLAR PUMP FOR LIFT IRRIGATION PUR- 
POSES, 


Societe Francaise d’Etudes Thermiques et 
d’Energie Solaire, Sofretes (France). 

For primary bibliographic entry see Field 3F. 
W77-11086 


DEVELOPMENT OF A SOLAR PUMP FOR 
LIFT IRRIGATION PURPOSES, 

Akademiya Nauk Turkmenskoi SSR, Ashkhabad. 
Dept. of Solar Energy. 

For primary bibliographic entry see Field 3F. 
W77-11428 
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ENGINEERING WORKS—Field 8 
Soil Mechanics—Group 8D 


ARIZONA PUMP WATER BUDGETS, 1977. 
(MARICOPA, PIMA, PINAL, COCHISE AND 
GREENLEE 


Arizona Univ., Tucson. Coll. of Agriculture. 
S. Hathorn, Jr. 
t of Agricultural Economics, May 1977. 
36 fig, 84 tab, 8 ref, 3 append. (5 reports, 


one pow! oS each country). 


*Arizona, *Pumping, *Pumping 
plants, *Cost analysis, *Cost comparisons, Ener- 
gy, Water management, Economic efficiency, 
pre ned power, Natural gas, Water costs, Effi- 


ciencie 
Identifiers: Pumping lifts. 


Separate reports cover topics related to pumping 
costs in each of five Arizona counties. Topics in- 
clude costs for various pumping lifts and break- 


even pumping cost comparisons by energy source 


Three variables that significantly affect pumping 
oaks tue tel of coos candied tae, unit 
cost of energy and overall efficiency of the pump- 
ing plant. energy costs since 1973 have 
caused costs to rise, and some types of 
cumaaseast be craic esta aeenstariien 


cropping ‘ications 
and investments required for typical wells and the 
pumping cost under four energy sources. Natural 
gas is the most economical energy source in terms 
of pumping costs per acre-foot; the advantage of 
the lowest cost energy source over each competing 
source increases with lift. Jahns-Arizona) 
W77-11431 


KEEP MAINTENANCE IN MIND WHEN DESIG- 
NING OR USING PUMPS. 

For primary bibliographic entry see Field SD. 
W77-11488 


8D. Soil Mechanics 


ANALYSES OF WATER, CORE MATERIAL, 
AND ELUTRIATE SAMPLES COLLECTED 
NEAR BURAS, LOUISIANA (NEW ORLEANS 
TO VENICE, LOUISIANA, HURRICANE PRO- 


For primary bibliographic entry see Field 8G. 
W77-10865 


AN ANALYSIS OF FLOOD LEVEE RELIABILI- 
TY, 
Princeton Univ., Princeton, N. J. Dept. of Civil 


For primary bibliographic entry see Field 4A. 
W77-11224 


PRELIMINARY STUDY; THE INFLUENCE OF 
CONSTRUCTION STEP SEQUENCE AND NON- 
LINEAR BEHAVIOR ON 
CRACKING OF EARTH AND ROCK-FILL 
DAMS, 

Army Engineer Waterways Experiment Station, 
Vicksburg, Miss gn and Foundation 
Branch. 

W. E. Strohm, Jr., and S. J. Johnson. 

Available from the National Technical Informa- 
tion Service, Springfield, yaar 22161 as AD-A033 
145, Price codes: A03 in paper copy, AOI in 
microfiche. Miscellaneous Paper S-71-10, May 
1971. 31 p, 14 fig, 3 tab, 2 ref. 


Descriptors: *Dams, *Earth dams, ‘*Rockfill 
dams, *Model studies, Mathematical models, 








Field S—ENGINEERING WORKS 
Group 8D—Soil Mechanics 


Earthworks, Embankments, Cracks, 
Failure(Mechanics), Structures, Dam construc- 
tion, ee pee models, Computer programs, 
Analyti techniques, Elasticity(Mechanical), 
Elastic. Tension Structural behavior, Civil en- 
gineering. 


The WES-Palmerton finite element computer pro- 
gram was used to make a preliminary study of the 
effects of construction uence and nonlinear 
= on cracking in dams. Results of the 

analysis were compared with linear 
elastic one-step analyses with linear elastic con- 
struction step analyses, including low tension 
modulus. Linear elastic, one-step analyses gave 
the largest tension zone, and no tension zone oc- 
curred in the nonlinear analyses. No provisions 
were included for tensile strength of the soil. 


(Sims-ISWS) 
W77-11240 
8F. Concrete 

COMPARISON OF 4-1/2-AND 7-IN. (6-IN. 
NOMINAL) MAXIMUM SIZE AGGREGATE 
MIXTURES FOR NEW LOCK AND DAM NO. 


26, MISSISSIPPI RIVER, 

Army Engineer Waterways Experiment Station, 
Vicksburg, Miss. Concrete Lab. 

W. O. Tynes. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as AD-A023 
968, Price codes: AO2 in paper copy, A0Ol in 
microfiche. Miscellaneous Paper C-76-1, April 
1976. 17 p, 4 tab, 1 ref. 


Descriptors: *Concretes, *Aggregates, *Dams, 
“Mississippi River, Coarse gates, Construc- 
tion materials, Concrete testing, Concrete mixes, 
Concrete additives, Pozzolans, Fly ash, Air en- 
trainment, Concrete technology, Testing, Labora- 
tory tests, Strength, Compressive strength, 
Strength of materials. 

Identifiers: *Lock and Dam No. 26(Mississippi 
River). 


Three sets of concrete mixtures were proportioned 
with each of the three water-cement (W/C) ratios: 
0.5, 0.7, and 0.8 by weight of cement plus poz- 
zolan. Each set consisted of two mixtures, one 
containing 4-1/2-in. and the other one 7-in (6-in. 
nominal) maximum size aggregate (MSA). The 
slump of each mixture was 1-1/2 + or - 1/2 in, and 
the air content was 5.0 + or - 1% on the minus 1- 
1/2-in portion of the mixtures. Two batches of 
concrete were made for each mixture with a 0.7 
and 0.8 W/C ratio, and one batch was made for 
each mixture with a 0.5 W/C ratio by weight. Six- 
by twelve-in cylindrical specimens were cast and 
tested for strength at 28, 90, and 365 days age, and 
block specimens 3 by 3 by 1.5 ft were made to 
compare workability. The results indicated that 
there are no significant differences in compressive 
strength of concrete containing 4-1/2- and 7-in 
MSA when the tests are made on concrete of equal 
WIC ratio after the aggregate larger than the 1-1/2- 
in sieve had been removed. The 4-1/2-in MSA 
concrete mixtures on the average required 7.33 Ib 
more portland cement and 3 Ib more fly ash than 
the 7-in MSA concrete. The time required to con- 
solidate the 4-1/2-in MSA pobsnscch ig in the 3- by 3- 
by 1.5-ft container was about 70 sec as compared 
with 155 sec for the concrete containing 7-in MSA. 
aga 

W77-1097: 


8G. Materials 


ANALYSES OF WATER, CORE MATERIAL, 
AND ELUTRIATE SAMPLES COLLECTED 
NEAR BURAS, LOUISIANA (NEW ORLEANS 
TO VENICE, LOUISIANA, HURRICANE PRO- 
TECTION PROJECT), 

Geological Survey, Baton Rouge, La. Water 
Resources Div. 


H. L. Leone, Jr. 
Open-file report 77-310, April 1977. 14 p, 1 fig, 1 
plate, 5 tab, 8 ref. 


Descriptors: *Flood control, *Baseline studies, 
*Environmental effects, *Levees, *Water analy- 
sis, Sediments, Cores, Sampling, Chemical analy- 
sis, Nutrients, Metals, Pesticides, Data collec- 
tions, Flood protection, Hurricanes. 

Identifiers: *Buras area(La) 


Eight core-material-sampling sites were chosen by 
the U.S. Army Corps of Engineers as possible bor- 
row areas for fill material to be used in levee con- 
truction near Buras, La. Eleven receiving-water 
sites also were selected to represent the water that 
will contact the porposed levees. Analyses of 
selected nutrients, metals, pesticides, and other 
organic constitutents were performed upon these 
bed-material and native-water samples as well as 
upon elutriate samples of specific core material- 
receiving water systems. The results of these 
analyses are presented without interpretation. 
(Woodard-USGS) 

W77-10865 


ACOUSTIC METHOD FOR DETECTING 


LEAKS FROM SUBMERGED PIPELINES, 
Exxon Production Research Co., Houston, Tex. 
(Assignee). 


For primary bibliographic entry see Field 5G. 
W77-10995 


SEALING MATERIAL FOR PREVENTING 
WATER-LEAKAGE AND METHOD OF MANU- 
FACTURING SAME, 

Toray Industries, Inc., Tokyo (Japan). (Assignee). 
Y. Kosaka, M. Kounosu, and M. Kondo. 

U.S. Patent No. 4,007,152, 7 p, 4 tab, 6 ref; Offi- 
cial Gazette of the United States Patent Office, 
Vol 955, No 2, p 591, February 8, 1977 


Descriptors: ‘*Patents, ‘*Sealants, *Leakage, 
*Seepage, Polymers, Organic compounds, Water 
conservation, Watertight. 
Identifiers: Melt shaping. 


A sealing material is used for the prevention of 
water-leakage, for example, in joints of building or 
construction materals , U-shaped concrete water 
supply or drain ditches, Hume water supply or 
drain concrete pipes and cast steel water supply 
and drain pipes. A sealing material which can be 
advantageously produced by a saree | 
procedure and which possesses a 

swelling with water of 50 to 300% by weight is dis- 
closed. It consists essentially of: (1) at lease one 
polymer selected from the group consisting of a 
water-insoluble partially saponified polyvinyl al- 
cohol, a water-insoluble ethylenically unsaturated 
compound-copolymerized polyvinyl alcohol and a 
water-insoluble polyvinyl alcohol at least partially 
cross-linked with novolak resin, and (2) a 
plasticizer in an amount of 5 to 100 parts by weight 
based on 100 parts by weight of the polymer. 
(Sinha-OEIS) 

W77-11015 


PROCESS FOR SCALE INHIBITION, 

Nalco Chemical Co., Oak Brook, Ill. (Assignee). 
For primary bibliographic entry see Field 5F. 
W77-11021 


PRELIMINARY STUDY; THE INFLUENCE OF 
CONSTRUCTION STEP SEQUENCE AND NON- 
LINEAR MATERIAL BEHAVIOR ON 
CRACKING OF EARTH AND ROCK-FILL 


Army Engineer Waterways Experiment Station, 
Vicksburg, Miss. Embankment and Foundation 
Branch. 

For primary bibliographic entry see Field 8D. 
W77-11240 


HYDROGEN PEROXIDE CONTROLS ODOR, 
CORROSION IN COLLECTION SYSTEMS, 
Corpus Christi Dept. of Public Utilities, Tex. 
For primary bibliographic entry see F ield SD. 

1487 


SEWER MAINTENANCE AND REHABILITA- 

TION. 

For primary bibliographic entry see Field 5D. 
-11499 


COLLECTION SYSTEMS. 
For primary bibliographic entry see Field 5D. 
W77-11500 


8I. Fisheries Engineering 


SURVEY OF FISH IMPINGEMENT AT POWER 
PLANTS IN THE UNITED STATES, VOLUME I. 
THE GREAT LAKES, 

Argonne National Lab., Ill. Div.of Environmental 
Impact Studies. 

R. K. Sharma, and R. F. Freeman, III. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as ANL/ES- 
56, Vol. I., Price codes: A10 in paper copy, AOI in 
microfiche. Report ANL/ES-56, Vol. I, March 
1977, 218 p, 116 fig, 37 tab, 33 ref. W-31-109-Eng- 
38. 


Descriptors: *Surveys, *Monitoring, Fish, Power- 
plants, *Great Lakes. 
Identifiers: *Impingement(Fish). 


The report covers 20 power plants located on the 
Great Lakes. Site characterisitcs, plant descrip- 
tion, intake design and operation, inpingement 
sampling, data availability, and design and opera- 
tional features to minimize fish impingement are 
described for each of the plants. An impingement- 
data summary for each plant is os in a sum- 
mary table and in a yearly histogram format in 
each report. Information is not presented in a stan- 
dardized format because the fish-impingement 
monitoring program and availability of related in- 
formation varied widely. No conclusions are 
drawn from the information presented. Interplant 
comparisons of fish-impingement data within and 
among various ecosystems are presented in Vol. 
IV of this series. (See also W77-11126 and W77- 
11127) (Chilton-ORNL) 

W77-11125 


SURVEY OF FISH IMPINGEMENT AT POWER 
PLANTS IN THE UNITED STATES, VOLUME 
II. INLAND WATERS, 

Argonne National Lab., Ill. Div. of Environmental 
Impact Studies. 

R. F. Freeman, III, and R. K. Sharma. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as ANL/ES- 
56, Vol. II, Price codes: A14 in paper copy, A01 in 
microfiche. Report ANL/ES-56, Vol. II, March 
1977, 328 p, 168 fig, 68 tab, 97 ref. W-31-109-Eng- 
38. 


Descriptors: *Surveys, *Monitoring, Fish, Power- 
plants, *Inland waterways. 
Identifiers: *Impingement(Fish). 


The report covers 33 power oo located on in- 
land waters other than the Great Lakes. Site 
characteristics, plant description, intake design 
and operation, impingement sampling, data availa- 
bility, and design and operational features to 
minimize fish impingement are described for each 
of the plants. An impingement-data summary for 
each plant is presented in a summary table and ina 
yearly histogram format in each report. Informa- 
tion is not presented in a standardized format 
because the fish-impingement monitoring program 
and availability of related information varied wide- 
ly. No conclusions are drawn from the information 
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presented. Interplant comparisons of fish-impinge- 
— data within and among various ecosystems 
sented in Vol. IV of this series. (See also 
wrhitias and V W77-11127) (Chilton-ORNL) 
Ww77-1 


SURVEY OF FISH IMPINGEMENT AT POWER 
PLANTS IN THE UNITED STATES, VOLUME 
Ill. ESTUARIES AND COASTAL WATERS, 
— National Lab., Ill. Div. of Environmental 
t Studies. 
. Stupka, and R. K. Sharma. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as ANL/ES- 
56, Vol. Il, "Price codes: Al4 in paper copy, A01 
in microfiche. Report ANL/ES-56, Vol. III, March 
1977, 310 p, 166 fig, 50 tab, 87 ref. 


Descriptors: *Surveys, *Monitoring, Fish, Power- 
plants, *Estuaries, *Coasts 
Identifiers: Impingement(Fish). 


The report covers 32 power plants located on 
estuaries and coastal waters. Site characteristics, 

it description, intake design and operation, 
impingement sampling, data availability, and 
design and operational features to minimize fish 
impingement are described for each of the plants. 
An impingement-data summary for each plant is 
presented in a summary table and in a yearly histo- 
gram format in each report. Information is not 
presented in a standardized format because the 
fish-impingement monitoring program and availa- 
bility of related information varied widely. No 
conclusions are drawn from the information 
presented. Interplant comparisons of fish-impinge- 
ment data within and among various ecosystems 
are presented in Vol. IV of this series. (See also 
W77-11125 and W77-11126) (Chilton-ORNL) 
W77-11127 


9. MANPOWER, GRANTS 
AND FACILITIES 


9C. Research Facilities 


SUMMARY STATEMENTS OF WATER 
RESOURCES INVESTIGATIONS 1976-77, 
Geological Survey, Tallahassee, Fla. Water 
Resources Div. 

Florida District report, January 1977. 119 p. 


Descriptors: *Water resources, *Investigations, 
*Programs, *Projects, *Florida, Data collections, 
Water supply, Water quality, Water pollution 
sources, Surface waters, Groundwater resources, 
Aquifer characteristics, Flood control, Urban 
hydrology, Water utilization, Saline water intru- 
sion, Cooperatives, Federal Government, State 
Government. 

Identifiers: Local cooperating agencies. 


This report contains summary statements for 
cooperative water resources investigations in 
Florida during 1976-77. These investigations are by 
the Water Resources Division of the U.S. Geologi- 
cal Survey in cooperation with State, Federal and 
local agencies are part of the Federal program of 
as the nation’s water resources. In 
wida, water resources appraisals are highly 
diversified, ranging from hydrologic records net- 
works to interpretative appraisals of water 
resources and applied research to develop in- 
vestigative techniques. The interpretative reports, 
maps, diagrams, and records that are products of 
the investigations are a principal hydrologic foun- 
dation upon which the plans and development of 
Florida’s water resources may be based. - Preceding 
the summaries is a list of agencies which 
cooperated in the statewide water resources pro- 
gram; a map sho location of areal investiga- 
tions; a list classif: investigations by topics; 
and a numerical list of investigations. (Woodard- 
USGS) 
W77-10863 


SCIENTIFIC AND TECHNICAL INFORMATION—Field 10 
Secondary Publication And Distribution—Group 10C 


9D. Grants, Contracts, and 
Research Act Allotments 


SOIL, WATER, AIR SCIENCES RESEARCH. 
Agricultural Research Service, Washington, D.C. 
1975, 197 p, apperd. 


Descriptors: *Research and development, On-site 
investigations, Analytical techniques, *Model stu- 
dies, *Resources development, ‘*Projects, 
*Technology, *Water resources development, 
Groundwater recharge, Water supply develop- 
ment, tion efficiency, practices, 
Salts, Fertility, Energy, Biological control, Land 
treatment, Animal wastes, Pesticides, Nutrient 
removal, Sedimentation rates, Sediment control, 
Stream stabilization, Erosion "control, Wind ero- 
sion, Soil management, Reclamation, _Revegeta- 
tion, Runoff forecasting, Remote sensing, Water 
contro! 

Identifiers: Soil decontamination, Pesticide con- 
trol. 


An overview is presented of recent research aimed 
at development of cultural practices and cropping 
systems that assure efficient use of soil, water and 
air resources while providing adequate protection 
for sustained use. The topical areas covered in- 
clude: recharging groundwater; increasing and 
conserving water supplies; efficient irrigation and 
water use; improved drainage systems; reduction 
of salt ; Maintenance of soil fertility; 
methods to make beneficial changes in energy use 
in the soil-plant-atmosphere continum; biochemi- 
cal control over plants’ nutritional quality; move- 
ment of minerals in the food chain; land recycling 
of wastes; managment of animal wastes; control of 
pesticides; plant protection from air pollutants; 
techniques for decontamination of polluted soils; 
control of fertilizer pollution; prediction of sedi- 
ment quantities and sources in watersheds; control 
of reservoir sedimentation; water erosion control 
and stream stabilization; wind erosion control; im- 
proved tillage and soil structure; reclamation and 
revegetation; predicting runoff and streamflow 
from agricultural watersheds; remote sensing for 
animal i , crop conditions, insect in- 
festations, and soil-water-plant poses Fm and 
improved structures for water control and mea- 
surement. The research highlights are identified by 
location, and a map of research locations and a list 
of addresses are included to help readers obtain 
additional information. (Nessa-NC) 

W77-10917 





impro’ 


STATUS OF PROJECTS IN MINNESOTA, 
FISCAL YEARS 1976 AND 77. 

Geological Survey, St. Paul, Minn. Water 
Resources Div. 

Minnesota District report, September 1976. 36 p, 5 
fig. 

Descriptors: *Water resources, ‘*Projects, 
*Minnesota, *Data collections, Surface waters, 
Groundwater, Water yield, Water quality, Water 
utilization, Flood plains, Bridge construction, 
Sediment transport, Mining, Environmental ef- 
fects, Land resources, Tunneling, Highways, Ir- 
rigation, Water resources development. 


This report outlines the status of water resources 
projects in progress in Minnesota at the close of 
the 1976 fiscal year, and ongoing activities during 
the 1977 fiscal year by the Minnesota District, 
Water Resources Division, U.S. Geological Sur- 
vey. a USGS) 

W77-1136 


ACTIVITIES OF THE WATER RESOURCES 
DIVISION OF THE U.S. GEOLOGICAL SUR- 
VEY IN THE CARIBBEAN AREA IN 1976, 
Geological Survey, San Juan, Puerto Rico. Water 
Resources Div. 

E. D. Cobb. 
Open-file report, 1977. 35 p 6 fig, 4 tab, 15 ref. 
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Descriptors: *Puerto Rico, *Virgin Islands, 
*Water resources, *Projects, *Reviews, Stream- 
flow, Groundwater resources, Water —_, 
Sediment transport, Surface waters, 
profiles, Mapping, Evaluation, Project Ms oy 
Publications. 

Identifiers: * Annual activities. 


The program of the Caribbean District, Water 
Resources Division, of the U.S. Geological Survey 
during 1976 included the collection of streamflow, 
ground-water, water-quality and sediment 
records, flood mapping, studies in lakes and 
lagoons, water resources studies, ground-water 
modeling and appraisals, ground-water recharge 
studies, and special water-quality studies. The 
progress made on 24 different projects is briefly 
reviewed. Fourteen reports were 

the year. Future data needs include a contin 
need for basic water data, flood studies, stream- 
flow data analysis, sediment studies, reservoir and 
lagoon studies, and additional water-resources stu- 
dies. Items relative to cooperation, study reports 
and other related items also are discussed. 
(Woodard-USGS) 

W77-11380 


10. SCIENTIFIC AND 
TECHNICAL INFORMATION 


10C. Secondary Publication 
And Distribution . 


SYSTEMS ANALYSIS, (LITERATURE 
REVIEW), 

Cornell Univ., Ithaca, N.Y. Dept. of Environmen- 
tal Engineering. 

For primary bibliographic entry see Field 06A. 
W77-10832 


OIL SPILL AND OIL POLLUTION REPORTS, 
FEBRUARY 1975 - APRIL 1975, 
California Univ., Santa Barbara. Marine Science 
Inst. 

For gonad bibliographic entry see Field 05G. 
W77-1089 


STRIP MINING (CITATIONS FROM THE NTIS 
DATA BASE). 

National Technical Information Service, Spring- 
field, Va. 

For primary bibliographic entry see Field 05G. 
W77-10939 

















Initial Scientific and Minieconomic Review of 
Monuron, Substitute Chemical Program, 





W77-10936 5C 

Hydrolytic Activation and Detoxication of 2,4- 

Dichl ph yacetic Acid Esters in 

Mosquitofish, 

W77-11290 5C 
ABSCISIC ACID 


Effect of Abscisic Acid on the Transpiration of 
Zea Mays Under Different Levels of Soil 
Water Potential, 

W77-11094 2D 


ABSORPTION 

* Equilibrium Between Uptake and Elimination 
of Dieldrin by Channel Catfish, Ictalurus punc- 
tatus, 
W77-10955 bs 


Oil Absorbent Material and Method of Oil 
Removal, 
W77-11002 5G 


Development of Plankton Organisms of an 
Eutrophic Reservoir and their Interaction with 
a Radioactive Environment, (In Russian), 

W77-11020 5C 


Chemical Composition and Nutrient Uptake of 
Wheat Varieties as Influenced by Moisture 


Regimes, 

W77-11092 3F 
Toxicity and Uptake of Kepone in Marine 
Unicellular Algae, 

W77-11272 5C 


Uptake and Loss of Dissolved Zinc by the 
Stickleback Gasterosteus aculeatus L., 
W77-11274 5C 


Heavy Metal Accumulation in the Vicinity of a 
Desalination Plant, 


W77-11278 5B 
Uptake of Plutonium and Other Nuclear 
Wastes by Plankton, 

W77-11287 5C 
Contamination of Biological Samples by In- 
gested Sediment, 

W77-11298 SA 


Frequency Distributions of Trace Metal Con- 
centrations in Five Freshwater Fishes, 
W77-11300 5B 


Kepone (Trade Name): Chronic Effects on 
Embryo, Fry, Juvenile, and Adult Sheepshead 
Minnows (Cyprinodon Variegatus), 

W77-11319 bo 


Acute Toxicity of Kepone to Four Estuarine 
inale, 
W77-11320 pos 


Growth Rate and Nutrient Uptake of Two Cot- 
ton Cultivars Grown Under Irrigation, 
W77-11393 3F 


Effect of P, Ca, and Mg Concentrations in 
Solution Culture on Growth and Uptake of 
These Ions by Rice, 

W77-11399 3F 


ABSTRACTS 
Strip Mining (Citations from the NTIS Data 
Base). 
W77-10939 5G 


SUBJECT INDEX 


ACANTHAMOEBA 
The Effects of Pesticides, Polychlorinated 
Biphenyls and Metals on the Growth and 
Reproduction of Acanthamoeba Castellanii, 
W77-11306 5C 


ACARTIA TONSA 
Effects of Chlorine on the Copepod, Acartia 


Tonsa, 
W77-11308 5C 


ACCIDENTS 
National and International Efforts to Prevent 
Traumatic Vessel Source Oil Pollution, 
W77-11467 5G 


ACCRETION (LEGAL ASPECTS) 
Hodgen v Kliewer (Boundary Changes Proper 
for Accretion but not Avulsion). 
W77-11187 6E 


Snake River Ranch v United States (Ownership 
of Land Omitted by Meander Line). 
W77-11200 6E 


ACCUMULATION 
Accumulation, Elimination, and Biotransforma- 
tion of the Lampricide 2’,5-Dichloro-4’- 
Nitrosalicylanilide by Chironomus Tentans, 
W77-11315 5C 


ACID MINE DRAINAGE 
Trough Creek Limestone Barrier Installation 
and Evaluation, 
W77-10943 5G 


ACID MINE WATER 
Heavy Metal Discharges into Shasta Lake and 
Keswick Reservoirs on the Upper Sacramento 
River, California: A Reconnaissance During 
Low Flow, 
W77-10860 5B 


ACID MINE WATERS 
Trough Creek Limestone Barrier Installation 
and Evaluation, 
W77-10943 5G 


ACID WATERS 
Blood PO2, PCO2, and pH Changes in Brook 
Trout (Salvelinus Fontinalis) Exposed to 
Sublethal Levels of Acidity, 
W77-11340 sc 


ACIDIC FALLOUT 
Acidification of Lakes in Canada by Acid 
Precipitation and the Resulting Effects on 
Fishes, 
W77-11257 sc 


ACIDIC WATER 
Acidification of Lakes in Canada by Acid 
Precipitation and the Resulting Effects on 
Fishes, 
W77-11257 5C 


The Effects of Season and Acute Sub-Lethal 
Exposure on Survival Times of Brook Trout at 
Low pH, 

W77-11341 sx 


ACIDITY 
Trough Creek Limestone Barrier Installation 
and Evaluation, 


W77-10943 5G 
Acidity in Rainfall, 
W77-11138 SA 





Blood PO2, PCO2, and pH Changes in Brook 
Trout (Salvelinus Fontinalis) Exposed to 
Sublethal Levels of Acidity, 

W77-11340 5C 


The Effects of Season and Acute Sub-Lethal 
Exposure on Survival Times of Brook Trout at 
Low pH, 

W77-11341 sc 


Studies on the Yellow Spot Disease in 
Conchocelis - II. Aquatic Factors Influencing 
the Development of the Yellow Spot Disease, 
(In Japanese), 

W77-11360 5C 


ACIDS 
Acute Toxicity of Selected Organic Com- 
pounds, To Fathead Minnows, 
W77-10934 5C 


ACTIVATED CARBON 
Process for the Purification of Waste Waters 
with Activated Carbon, 
W77-11012 5D 


ACTIVATED SLUDGE 
Dynamic Models and Computer Simulation of 
Wastewater Treatment Systems, 
W77-10814 . 5D 


Cost-Effective Comparison of Land Applica- 
tion and Advanced Wastewater Treatment, 


W77-10928 5D 

Conceptual Model for Activated Sludge 

Processes, 

W77-11485 5D 
ACUTE TOXICITY 


Assessment of the Acute Toxicity, Growth Im- 
pairment, and Flesh Tainting Potential of a 
Bleached Kraft Mill Effluent on Rainbow Trout 


(Salmo Gairdneri), 

W77-11357 5c 
ADAPTATION 

Hydrolytic Activation and Detoxication of 2,4- 

Dichloro-phenoxyacetic Acid Esters in 

Mosquitofish, 

W77-11290 5C 


Morphological Adaptations to Thermal Stress 
in a Marine Fish, Fundulus Heteroclitus, 
W77-11351 5C 


ADMINISTRATION 
National Environmental Policy: Coordination 
or Confusion, 
W77-10927 6E 


ADMINISTRATIVE AGENCIES 
Fallen Leaf Protection Association v South 
Tahoe Public Utilities District (Provisions of 
California Water Code Requiring Specific Pro- 
perty Owners to Connect to Sewer Lines 
Upheld Against Constitutional Challenge). 
W77-11182 6E 


ADMINISTRATIVE DECISIONS 
E I Dupont De Nemours and Company v Train 
(Review of Effluent Limitations for Chemical 


Industry). 

W77-11201 6E 
ADSORPTION 

Uptake of Plutonium and Other Nuclear 

Wastes by Plankton, 

W77-11287 5C 


SU-1 








ADVANCED WASTEWATER TREATMENT (AWT) 


ADVANCED WASTEWATER TREATMENT 
(AWT) 
Cost-Effective Comparison of Land Applica- 
tion and Advanced Wastewater Treatment, 
W77-10928 5D 


AERATED LAGOONS 
Palmer Lake Sanitation District, Palmer Lake, 
Colorado (Environmental Impact Statement). 
W77-11452 5D 


AERATION 
Optimal Allocation of Artificial In-Stream 
Aeration, 


W77-10835 5G 
AERIAL PHOTOGRAPHY 

An Integrated Approach to the Remote Sensing 

of Floating Ice, 

W77-10866 2c 
AFRICA 

Arid Lands of Sub-Saharan Africa: Appendices 

to the Staff Final Report. 

W77-11122 4c 
AGGRADATION 


Simulation Studies of Flow and Sediment 
Transport Using a Mathematical Model, 
Atchafalaya River Basin, Louisiana, 

W77-10867 2J 


Nonuniform Flow in Aggrading Channels, 
W77-10963 8B 


AGGRADING CHANNELS 
Nonuniform Flow in Aggrading Channels, 
W77-10963 8B 


AGGREGATES 
Comparison of 4-1/2-and 7-In. (6-In. Nominal) 
Maximum Size Aggregate Mixtures for New 
Lock and Dam No. 26, Mississippi River, 


W77-10978 8F 
AGRICULTURAL RUNOFF 

Nitrates in Effluents from Irrigated Lands - 

Annual Report, 

W77-10941 5B 


Agricultural Legislation’s Potential in Reducing 
Discharge of Pollutants, 


W77-11395 5G 

Optimization of Runoff Agriculture on 

Reclaimed Mine Lands, 

W77-11436 3B 
AGRICULTURE 


Systems Engineering Approach to Agricultural 
and Rural Development Systems, 
W77-10819 3F 


International Symposium on Brackish Water as 
a Factor in Development. 
W77-11055 3C 


Malachite Green: Its Toxicity to Aquatic Or- 
ganisms, Persistence and Removal with Ac- 
tivated Carbon, 

W77-11311 5C 


AGRONOMY 
Agrotechnical Principles for Water and Salinity 
Control in the Root Zone, 
W77-11064 3C 


AIR POLLUTION EFFECTS 
Acidification of Lakes in Canada by Acid 
Precipitation and the Resulting Effects on 
Fishes, 
W77-11257 5C 


SU-2 


SUBJECT INDEX 


AIRCRAFT 


An Analysis and Comparison of Landsat-1, 
Skylab (S-192) and Aircraft Data for Delinea- 
tion of Land-Water Cover Types of the Green 
Swamp, Florida, 

W77-10871 4A 


ALASKA 


Water Quality Data During September 10-13, 
1974 at Ward Cove and Tongass Narrows, 
Alaska. 

W77-10890 5C 


Environmental Studies of an Arctic Estuarine 
System - Final Report. 
W77-10893 2L 


Colville River Delta Fisheries Research, 
W77-10902 2L 


The Sediment Environment of Port Valdez, 
Alaska: The Effect of Oil on This Ecosystem, 
W77-10944 5C 


Natural Variability in Distribution of an Inter- 
tidal Population of Macoma Balthica Subject to 
Potential Oil Pollution at Port Valdez, Alaska, 

W77-11301 ooh SB 


Arctic Continental Shelf Processes and 
Morphology Related to Sea Ice Zonation, 
Beaufort Sea, Alaska, 


W77-11383 2C 
ALCOHOLS 

Acute Toxicity of Selected Organic Com- 

pounds, To Fathead Minnows, 

W77-10934 7 
ALDEHYDES 

Acute Toxicity of Selected Organic Com- 

pounds, To Fathead Minnows, 

W77-10934 aC 


ALDRIN 
Entomological Special Study No. 44-019-75/76, 
Pesticide Analysis of Surface Water Samples 
Collected in the Department of the Army Pesti- 
cide Monitoring Program 1 Sep 1972-Dec 1974, 
W77-10945 5A 


The Effects of Pesticides, Polychlorinated 
Biphenyls and Metals on the Growth and 
Reproduction of Acanthamoeba Castellanii, 

W77-11306 


ALGAE 
Extraction of Iron from Water by Chlorella 
Vulgaris and Scenedesmus Quadricauda, 
W77-11303 5C 


Depression of Primary Productivity by Aroclor 
1232 in an Interspecific Lentic Algal Assem- 
bledge, 

W77-11304 5C 


Transfer of the Chlorinated Hydrocarbon PCB 
in a Laboratory Marine Food Chain, 
W77-11356 5B 


The Effects of Lead on Algae, IV. Effects of 
PB on Respiration and Photosynthesis of 


Phaeodactylum Tricornutum 
(Bacillariophyceae), 
W77-11361 5C 


Algal Primary Production in the Zone of Sub- 
merged Vegetation of a Eutrophic Lake, 
W77-11480 5C 





ALGAL POISONING 
The Effects of Lead on Algae, IV. Effects of 
PB on Respiration and Photosynthesis of 


Phaeodactylum Tricornutum 

(Bacillariophyceae), 

W77-11361 5C 
ALLETHRIN 


Toxicity of Pyrethoids to Juvenile Atlantic Sal- 
mon, 


W77-11305 5C 
ALLUVIAL CHANNELS 

Nonuniform Flow in Aggrading Channels, 

W77-10963 8B 

Streamflow Transmission Losses in Western 

Kansas, 

W77-10966 4A 

Pulsing Flow in Steep Alluvial Streams, 

W77-11206 8B 
ALLUVIAL STREAMS 


Streamflow Transmission Losses in Western 
Kansas, 
W77-10966 4A 


Pulsing Flow in Steep Alluvial Streams, 
W77-11206 8B 


ALTERNATIVE CHEMICALS PROGRAM 
Initial Scientific and Minieconomic Review of 
Monuron, Substitute Chemical Program, 


W77-10936 5C 
ALUMINUM 

Dynamics of Some Trace Elements in Organs 

and Tissues of the Rudd, 

W77-11342 5B 
AMMONIA 

Reducing Coke Plant Effluent, 

W77-10922 5D 

Ammonia Toxicity, 

W77-10946 5C 


The Effects of Various Components of Water 
Pollution on the Behavior of Some Aquatic 
Macrophytes of the Coastal Rivers of Israel, 

W77-11266 5C 


Identification of Ammonia as the Toxic Princi- 
ple of Red Tide in Noctiluca Milaris, (In 


Japanese), 
W77-11323 SA 


Utilization of Sedimentary Ammonia by 
Potamogeton Nodosus and Scirpus, 


W77-11479 5C 
AMMONIA TOXICITY 

Ammonia Toxicity, 

W77-10946 5C 
AMMONIUM COMPOUNDS 


Relationship Between Water Pollution and the 
Flora of Two Coastal Rivers of Israel, 
W77-11267 5C 


AMMUNITION PLANT 
Aquatic Field Surveys at Radford, Holston, 


Volunteer, and Milan Army Ammunition 

Plants, Vol. III - Volunteer Final Report, 

W77-10958 5C 
AMORPHOUS SILICA 


Hydrogen Ion Exchange on Amorphous Silica 
in Seawater, 
W77-10979 2K 
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AMPHIPODA 
Effects of Crude Oil on the Locomotory Ac- 
tivity of Arctic Marine Invertebrates, 
W77-11285 5C 


Survival of Two Species of Amphipods in 
Aqueous Extracts of Petroleum Oils, 
W77-11289 SC 


AMPICILLIN 
Studies on the Application of Ampicillin for 
Pseudotuberculosis of Cultured Yellowtails: I. 
In Vitro Studies on Sensitivity, Development of 
Drug-Resistance and Reversion of Acquired 
Drug-Resistance Characteristics, (In Japanese), 
W77-10992 5C 


ANADROMOUS FISH 
The Effects of Power Peaking on the Survival 
of Juvenile Fish at Low Columbia and Snake 
River Dams, 
W77-11331 5C 


ANAEROBIC BACTERIA 
Hydrogen Peroxide Controls Odor, Corrosion 
in Collection Systems, 
W77-11487 5D 


ANAEROBIC DIGESTION 
Dynamic Models and Computer Simulation of 
Wastewater Treatment Systems, 


W77-10814 5D 
ANALYTICAL TECHNIQUES 

Computer Simulation in Water Resources 

Systems. 

W77-10806 2A 


An Analysis and Comparison of Landsat-1, 
Skylab (S-192) and Aircraft Data for Delinea- 
tion of Land-Water Cover Types of the Green 
Swamp, Florida, 

W77-10871 4A 


A Program for the Stability Analysis of Pipe 
Poiseuille Flow, 


W77-10984 8B 
Acidity in Rainfall, 
W77-11138 SA 


The Performance of Diversity Index in 
Describing the Zoo-Benthos of Two Lakes, 
W77-11275 5C 


Some Problems in Sampling Stream Fauna, 
with Particular Reference to the Variability of 
Samples, (In Japanese), 

W77-11292 SA 


Reaeration Coefficients of Streams--State-of- 
the-Art, 
W77-11382 5B 


ANIMAL BEHAVIOR 
Physiological Responses of Estuarine Organ- 
isms to Chlorine, 


W77-11283 5C 
Behavioral Effects of Mercury on Grass 
Shrimp, 

W77-11284 5C 
Responses of Arctic Marine Benthic 


Crustaceans to Sediments Contaminated with 
Crude Oil, 
W77-11346 5C 


ANIMAL DISEASES 
Toxicology of Cyclotrimethylenetrinitramine 
(RDX): Distribution and Metabolism in the 
Rate and the Miniature Swine, 
W77-10950 5C 
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Water Management for Shoreline Erosion Con- 

trol on the Chippewa Flowage, 

W77-10925 4D 
CHIRONOMUS TENTANS 


Accumulation, Elimination, and Biotransforma- 
tion of the Lampricide 2’,5-Dichloro-4’- 
Nitrosalicylanilide by Chironomus Tentans, 

W77-11315 5C 


CHLORELLA 
Extraction of Iron from Water by Chlorella 
Vulgaris and Scenedesmus Quadricauda, 
W77-11303 5C 


CHLORIDES 
Lysimeter and Field Measurements of Chloride 
and Bromide Leaching in an Uncultivated 
Loamy Sand, 
W77-11232 5B 


Sampling the Unsaturated Zone in Irrigated 
Field Plots, 
W77-11400 2G 


CHLORINATED HYDROCARBON 
INSECTICIDES 
Entomological Special Study No. 44-019-75/76, 
Pesticide Analysis of Surface Water Samples 
Collected in the Department of the Army Pesti- 
cide Monitoring Program 1 Sep 1972-Dec 1974, 
W77-10945 5A 


CHLORINATED HYDROCARBON PESTICIDES 
Pesticide Residue Analysis of Storm-Drain 
Waters, 1975, 

W77-10933 SA 


Chlorohydrocarbons in Marquette Fish 
Hatchery Lake Trout (Salvelinus namavcush), 
W77-10954 5C 


Heptachlor in Relation to Man and the En- 
vironment, 
W77-10957 5B 


SUBJECT INDEX 


Toxicity of DDT Food and Water Exposure to 
Fathead Minnows, 
W77-10960 5C 


Contamination of the Bird Life of the Camar- 
gue by Organochlorine Residues 
(Contamination De L’Avifaune Camarguaise 
Par Des Residus Organochlores), (In French), 


W77-11277 5C 
Accumulation and Retention of Dietary 14C- 
DDT by Atlantic Menhaden, 

W77-11297 5C 
Effect of Lindane on the Survival Time of Fry 
of Makropodus Opercularis, 

W77-11302 5C 


Pesticide Levels in Sera of Moribund Channel 
Catfish from a Continuous Winter Mortality, 
W77-11330 5C 


CHLORINATED HYDROCARBONS 
Transfer of the Chlorinated Hydrocarbon PCB 
in a Laboratory Marine Food Chain, 
W77-11356 5B 


CHLORINATION 
General Test Conditions and Procedures for 
Chlorine Toxicity Tests with Estuarine and 
Marine Macroinvertebrates and Fish, 
W77-11243 5A 


Behavioral Avoidance Responses of Estuarine 
Fishes to Chlorine, 
W77-11244 5C 


Responses of Early Life History Stages of the 
Striped Bass, Morone Saxatilis to Chlorination, 
W77-11246 5C 


Physiological Responses of Estuarine Organ- 
isms to Chiorine, 
W77-11283 5C 


Effects of Chlorine on the Copepod, Acartia 
Tonsa, 
W77-11308 5C 


Effects of Chlorinated Effluents on Aquatic 
Ecosystem in the Lower James River, 
W77-11318 5C 


The Enhancement of High-Rate Disinfection by 
the Sequential Addition of Chlorine and 
Chlorine Dioxide, 


W77-11491 5D 

Disinfection and Odor Control. 

W77-11497 5D 
CHLORINE 


General Test Conditions and Procedures for 
Chlorine Toxicity Tests with Estuarine and 
Marine Macroinvertebrates and Fish, 

W77-11243 SA 


Behavioral Avoidance Responses of Estuarine 
Fishes to Chlorine, 
W77-11244 5C 


Bioassay Procedures for Marine Phytoplankton 
with Special Reference to Chlorine, 
W77-11245 SA 


Responses of Early Life History Stages of the 
Striped Bass, Morone Saxatilis to Chlorination, 
W77-11246 x 


Physiological Responses of Estuarine Organ- 
isms to Chlorine, ’ 
W77-11283 5C 


CLAMS 


The Effect of Chlorine Toxicity on Certain 
Blood Parameters of Adult Rainbow Trout 


(Salmo Gairdneri), 

W77-11286 5C 
Chlorine Toxicity to Eggs and Larvae of Five 
Chesapeake Bay Fishes, 

W77-11299 5C 


Effects of Chlorine on the Copepod, Acartia 
Tonsa, 


W77-11308 5C 
Chlorine: Its Toxicity to Fish and Detoxifica- 
tion of Antimycin, 

W77-11310 5C 


Effects of Chlorinated Effluents on Aquatic 
Ecosystem in the Lower James River, 


W77-11318 = 
CHLOROCOCCUM 

Toxicity and Uptake of Kepone in Marine 

Unicellular Algae, 

W77-11272 5C 
CHORION 


The Ultrastructure of the Chorion of the 
Fathead Minnow, Pimephales Promelas, 
W77-11293 5C 


CHROMATOGRAPHY Z 
Chromatographic Investigation of Inositol 
Phosphate Esters in Lake Waters, 

W77-11477 SA 


CHROMIUM 
Aquatic Field Surveys at Radford, Holston, 
Volunteer, and Milan Army Ammunition 
Plants, Vol. III - Volunteer Final Report, 
W77-10958 5C 


Effects of Heavy Metals on Survival and 
Respiration Rate of Tubificid Worms: Part I- 
Effects on Survival, 

W77-11250 5C 


Trace Metal Content of Plankton and 
Zooplankton Collected from the New York 


Bight and Long Island Sound, 

W77-11254 SA 
Microbiological Effects of Metal Ions in Ches- 
apeake Bay Water and Sediment, 

W77-11255 5C 


Frequency Distributions of Trace Metal Con- 
centrations in Five Freshwater Fishes, 


W77-11300 5B 

Toxicology of Metals - Volume I, 

W77-11316 SC 
CITIES 


State Water Control Board V Train (State Com- 
pliance with Effluent Limitation Deadline Man- 
datory Under the Federal Water Pollution Con- 
trol Act Amendments). 

W77-11456 6E 


CITIZEN PERCEPTION 
Citizen Perception of Coastal Area Planning 
and Development: A Study of the Attitudes and 
Knowledge of Louisianas, 
W77-10932 6B 


CLAMS 
Toxicity of DDT Food and Water Exposure to 
Fathead Minnows, 
W77-10960 SC 


A Colorimetric Method for Determination of 
Saxitoxin, 
W77-11047 5A 
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CLAMS 


Studies on Determination of Alkyl Mercury in 
Fish and Shells by the Steam Distillation 
Method, (In Japanese), 

W77-11251 SA 


CLAY PERMEABILITY 
Water and Salt Flow Through Compacted 
Clays: I. Permeability of Compacted Illite and 
Montmorillonite, 
W77-11234 2G 


CLAYS 
Water and Salt Flow Through Compacted 
Clays: I. Permeability of Compacted Illite and 
Montmorillonite, 
W77-11234 2G 


CLORIDES 
Brackish Groundwater Bodies as a Result of 
Geological History and Hydrological Condi- 
tions, 
W77-11057 2F 


CLOUD SEEDING 
United States and Mexico: Weather Technolo- 
gy Water Resources and International Law, 
W77-11173 6E 


COAL GASIFICATION 
Analyses of Tars, Chars, Gases, and Water 
Found in Effluents from the Synthane Process, 


W77-10989 5A 
COAL MINE WASTES 

Coal Mine Point Source Category Effluent 

Guidelines and Standards. 

W77-11152 6E 


Coal Mine Water Pollution: An Acid Problem 
with Murky Solutions, 
W77-11163 5G 


Surface-Water Quality in the Yampa River 
Basin, Colorado and Wyoming--An Area of Ac- 
celerated Coal Development, 

W77-11366 5B 


COAL-TO-GAS PROCESS 
Analyses of Tars, Chars, Gases, and Water 
Found in Effluents from the Synthane Process, 
W77-10989 5A 


COALS 
Analyses of Tars, Chars, Gases, and Water 
Found in Effluents from the Synthane Process, 
W77-10989 5A 


COARSE SEDIMENTS 
Development of Bed Configurations in Coarse 
Sands, 
W77-10980 8B 


COAST GUARD REGULATIONS 
Pollution Prevention--Vessel and Oil Transfer 
Facilities. 
W77-11461 5G 


COASTAL ENGINEERING 
Suspended Sediment in the Littoral Zone at 
Ventnor, New Jersey, and Nags Head, North 
Carolina, 


W77-10888 2L 
COASTAL STRUCTURES 

Breakwater System, 

W77-11009 8B 

Shoreline Protection in Japan, 

W77-11041 4D 
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SUBJECT INDEX 


COASTAL ZONE 
Recreational Development and Coastal Ecology 
- Seeking the Right Balance, 
W77-11030 6G 


Ediz Hook: Past, Present, and Future, 
W77-11039 2L 


COASTAL ZONE MANAGEMENT 
An Analysis of Coastal Zone Management Pro- 
gram Proposals to Determine Their Effect on 


the United States Air Force, 

W77-10883 5G 
Time-Stressed Coastal Environments: Assess- 
ment and Future Action. 

W77-11022 5G 


Impacts of Coastal Dredging in San Pedro Bay, 
California, 


W77-11027 5G 
Coastal Zone Management: A Lawyer’s Per- 
spective, 

W77-11028 6E 
The Role of Government in Real Estate 
Development, rhs 
W77-11029 6E 


Information, Criteria, and Guidelines to Im- 
prove Coastal Wetland Management, 
W77-11043 6G 


Environmental Implications of Man-Made 
Linear Elements in Coastal Wetlands, 
W77-11044 6G 


Development of County and Local Ordinances 
Designed to Protect the Public Interest in 
Florida’s Coastal Beaches, 

W77-11455 6E 


COASTS 
An Analysis of Coastal Zone Management Pro- 
gram Proposals to Determine Their Effect on 
the United States Air Force, 
W77-10883 5G 


The National Flood Insurance Program and 
Coastal Real Estate Development: The Ex- 
perience of Westerly, Charlestown, and South 
Kingstown, Rhode Island, 

W77-10931 6F 


Citizen Perception of Coastal Area Planning 
and Development: A Study of the Attitudes and 


Knowledge of Louisianas, 

W77-10932 . 6B 
Recreational Development and Coastal Ecology 
- Seeking the Right Balance, 

W77-11030 6G 


Problems in the Adoption of New Ideas and 
Practices, 
W77-110942 6B 


Environmental Implications of Man-Made 
Linear Elements in Coastal Wetlands, 
W77-11044 6G 


Survey of Fish Impingement at Power Plants in 
the United States, Volume III. Estuaries and 
Coastal Waters, 

W77-11127 8I 


Who Owns the Beach. Massachusetts Refuses 
to Join the Trend of Increasing Public Access, 
W77-11464 6E 


COBALT 
Microbiological Effects of Metal Ions in Ches- 
apeake Bay Water and Sediment, 
W77-11255 5C 


COKE PLANT WASTES 
Reducing Coke Plant Effluent, 
W77-10922 5D 


COLD REGION 
Colville River Delta Fisheries Research, 
W77-10902 2L 


COLD REGIONS 
Seasonal Variation in the Nutrient Chemistry 
and Conservative Constituents in Coastal 


Alaskan Beaufort Sea Waters, 

W77-10899 2L 

Studies of Primary Productivity and 

Phytoplankton Organisms in the Colville River 

System, 

W77-10900 5C 
COLD RESISTANCE 

Comparative Cold Resistance of Three Colum- 

bia River Organisms, 

W77-11353 5C 
COLD SHOCK 

Comparative Cold Resistance of Three Colum- 

bia River Organisms, 

W77-11353 5C 
COLIFORMS 


Evaluation of Recovery Methods to Detect 
Coliforms in Water, 
W77-11483 SA 


COLLAGEN 
Changes in the Mechanical Strength of the 
Bone and in the Collagen Solubility of the Bone 
and the Skin of Carp Caused by beta- 
Aminopropionitrile and D-Penicillamine, 
W77-11271 5C 


COLLECTORS (SAMPLING) 
Apparatus for Collecting Deep-Sea Sediment 
Pore Water, 


W77-10881 7B 
COLORADO 

Toxic Metals in Ground Water of the Front 

Range, Colorado, 

W77-10853 SA 


The Big Thompson River Flood of July 31-Au- 
gust 1, 1976, Larimer County, Colorado, 
W77-10859 2E 


Surface-Water Quality in the Yampa River 
Basin, Colorado and Wyoming—An Area of Ac- 
celerated Coal Development, 

W77-11366 5B 


Water Resources Data for Colorado, Water 
Year 1975—Volume 2. Colorado River Basin. 
W77-11372 7C 


Moisture Relationships in Twelve Northern 
Desert Shrub Communities Near Grand Junc- 
tion, Colorado, 

W77-11384 2D 


Palmer Lake Sanitation District, Palmer Lake, 
Colorado (Environmental Impact Statement). 
W77-11452 SD 


COLORADO RIVER 
Regional Environmental Management Model- 


ing. 
W77-10842 6A 
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Environmental Impact Analysis: The Central 
Arizona Project as an Example, 
W77-11082 6G 


The Politics of Salt: Background and Implica- 
tions of the Mexican-American Treaty of 1944, 


W77-11097 6E 
The Water Quality Problem on the Colorado 
River, 

W77-11168 5G 
United States Approaches to the Salinity 
Problem on the Colorado River, 

W77-11170 6E 


Salinity in the Colorado: An Interpretation of 
the Mexican-American Treaty of 1944, 


W77-11171 6E 

The Colorado River: International Aspects, 

W77-11172 6E 
COLORADO RIVER BASIN 


Mexican-American International Water Quality 
Problems: Prospects and Perspectives, 
W77-11169 6E 


COLORADO RIVER BASIN (COLO) 
Water Resources Data for Colorado, Water 
Year 1975--Volume 2. Colorado River Basin. 
W77-11372 7C 


COLORADO RIVER (TEX) 
Flood Plain Information: Colorado River-Onion 
Creek to Montopolis Bridge, Austin, Texas. 
W77-10919 4A 


COLORIMETRY 
A Colorimetric Method for Determination of 
Saxitoxin, 
W77-11047 SA 
COLUMBIA RIVER 
The Effects of Power Peaking on the Survival 
of Juvenile Fish at Low Columbia and Snake 
River Dams, 


W77-11331 5C 
Zinc-65 Specific Activities in the Migratory 
Pacific Hake Merluccius Products, 

W77-11336 5B 
Comparative Cold Resistance of Three Colum- 
bia River Organisms, 

W77-11353 sy 


COLVILLE RIVER ESTUARY (ALAS) 
Environmental Studies of an Arctic Estuarine 
System - Final Report. 


W77-10893 2L 
COMBINED SEWERS 

Optimal Storage Control in a Combined Sewer 

System, 

W77-10846 5D 
COMMERCIAL FISH 

Accumulation and Retention of Dietary 14C- 

DDT by Atlantic Menhaden, 

W77-11297 5C 
COMMERCIAL SHELLFISH 


Two European Oyster (Ostrea Edulis) Mortali- 
ties Associated with an Abnormal Haemocytic 
Condition, 

W77-11263 5C 


Studies of the Effect of the Environment on 
the Heart Rate of Shellfishes.--1. Effect of 
Temperature, Salinity and Hypoxia on the 
Heart Rate of Scallops, (In Japanese), 

W77-11265 5C 


SUBJECT INDEX 


Natural Variability in Distribution of an Inter- 
tidal Population of Macoma Balthica Subject to 
Potential Oil Pollution at Port Valdez, Alaska, 

W77-11301 SB 


Title to Foreshore--Georgia Tidelands Act of 
1902 Grants Right to Cultivate and Harvest 
Shellfish in Foreshore Area, Fee Simple 
Reserved in the State (Comment on State V 
Ashmore). 

W77-11463 6E 


COMMODITY DEMAND CURVES 
The Values of Goods and Services--Implica- 
tions for a Flexible National Water Policy, 


W77-10837 6B 
COMMUNITY STRUCTURE 

Benthic Community Structure Near the Woods 

Hole Sewage Outfall, 

W77-11280 5C 
COMPETING USES 

Procedure for Determining or Establishing 

Water Rights in State Streams. 

W77-11197 6E 
COMPREHENSIVE PLANNING 

Systems Engineering Approach to Agricultural 

and Rural Development Systems, 

W77-10819 3F 
COMPUTER MODELS 


Ground Water System Evaluation for Wadi 
Nisah-Saudi Arabia, 


W77-11426 4B 
COMPUTERS 

Computer Simulation in Water Resources 

Systems. 

W77-10806 2A 


Comparison of the Results of an Experimental 
Study on the Soil Water System Using Com- 
puter Analysis, (In Russian), 


W77-11392 2G 
CONCEPTUAL MODELS 

Incommensurables and Tradeoffs in Water 

Resources Planning, 

W77-10844 6B 
CONCRETE PIPES 

Hydrogen Peroxide Controls Odor, Corrosion 

in Collection Systems, 

W77-11487 5D 
CONCRETES 


Comparison of 4-1/2-and 7-In. (6-In. Nominal) 
Maximum Size Aggregate Mixtures for New 
Lock and Dam No. 26, Mississippi River, 


W77-10978 8F 
CONFERENCES 

Arid Lands of Sub-Saharan Africa: Appendices 

to the Staff Final Report. 

W77-11122 4C 


Report of a Workshop on the Impact of Ther- 
mal Power Plant Cooling Systems on Aquatic 
Environments, Vol. I. Working Group Results. 

W77-11123 5C 


Workshop on Environmental Research for 
Transuranic Elements. 
W77-11128 5C 


CONGRESSIONAL HEARINGS 
Tocks Island Deauthorization (Hearings on S 
3106, Which Would Deauthorize Tocks Island 
Reservoir Project from Participation in the 
Delaware River Basin Project). ; 
W77-11448 6E 


COPEPODS 


CONJUCTIVE AVAILABILITY 
Modeling the Conjunctive Availability of Sur- 
face-and Groundwater of a Graben in the Arid 
Southwest of the United States, 
W77-10810 4B 


CONJUCTIVE USE 
Modeling the Conjunctive Availability of Sur- 
face-and Groundwater of a Graben in the Arid 
Southwest of the United States, 
W77-10810 4B 


CONJUNCTIVE USE 
Management of Groundwater and Surface 
Water Via Decomposition, 
W77-10845 4B 


CONNECTICUT 
Environmental Survey of Effects of Dredging 
and Spoil Disposal, New London, Ct. First 
Year’s Studies July 1974 - July 1975. 
W77-10906 6G 


CONSERVATION 
Urban Renewal Agency of City of Monterey V 
California Coastal Zone Conservation Commis- 
sion (Municipal Corporation Exempt from 


Coastal Zone Conservation Act Permit 

Requirement). 

W77-11178 6E 
CONSTITUTIONAL LAW ; 

Constitutionality of the Eckhardt Open 

Beaches Bill, 

W77-11158 6E 


CONSTRUCTION 
Alabama Power Company v Martin (Power 
Company Estopped from Asserting Flood 
Easement Rights). 
W77-11184 6E 


CONTINENTAL SHELF 
Fresh Ground Water Stored in Aquifers Under 
the Continental Shelf: Implications from a 
Deep Test, Nantucket Island, Massachusetts, 
W77-11378 2F 


Arctic Continental Shelf Processes and 
Morphology Related to Sea Ice Zonation, 
Beaufort Sea, Alaska, 

W77-11383 2C 


CONTINUOUS CULTURE SYSTEM 
Bioassay Procedures for Marine Phytoplankton 
with Special Reference to Chlorine, 
W77-11245 SA 


CONTROL 
Simulation Aided Modeling of the Dynamic 
Behavior for some Elements of a Surface 
Water Treatment Plant, 
W77-10815 5F 


CONVEYANCE STRUCTURES 
Blumenfeld v San Francisco Bay Conservation 
and Development Commission (California 
Statutes Granting Jurisdiction to Conservation 
Commission Should be Construed so as not to 
Defeat the Intent of the Legislature). 


W77-11180 6E 
COOLING WATER 

Industrial Use of Brackish and Saline Water in 

the Haifa Bay Area, 

W77-11077 3C 
COPEPODS 


The Utilization of Diatoms as a Food Source 
by Calanoid Copepods and the Abundance and 
Distribution of Zoodetritus in Southeastern 


W77-11143 5C 
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COPEPODS 


The Effect of Petroleum Hydrocarbons on 
Reproduction of an Estuarine Planktonic 


Copepod in Laboratory Cultures, 

W77-11247 5C 
Contamination of Biological Samples by In- 
gested Sediment, 

W77-11298 5A 


Effects of Chlorine on the Copepod, Acartia 
Tonsa, 


W77-11308 5C 
COPPER 

Assays of Toxic Pollutants by Fish Blood, 

W77-10942 5C 

Toxicity of Copper to Daphnids in Recon- 

stituted and Natural Waters, 

W77-10948 5C 


Effects of Dredging Operations on Estuarine 
Benthic Macrofauna, 
W77-11242 5C 


Effects of Heavy Metals on Survival and 
Respiration Rate of Tubificid Worms: Part I- 
Effects on Survival, 

W77-11250 5C 


Trace Metal Content of Plankton and 
Zooplankton Collected from the New York 
Bight and Long Island Sound, 

W77-11254 SA 


Cadmium and Other Heavy Metals in Sea- 
Skaters (Gerridae: Halobates, Rheumatobates), 
W77-11256 SA 


Heavy Metal Accumulation in the Vicinity of a 
Desalination Plant, 
W77-11278 5B 


Uptake of Copper and Lead By a Metal 
Tolerant Isopod, Asellus Meridianus Rac., 
W77-11279 5C 


Frequency Distributions of Trace Metal Con- 
centrations in Five Freshwater Fishes, 
W77-11300 5B 


The Effects of Pesticides, Polychlorinated 
Biphenyls and Metals on the Growth and 
Reproduction of Acanthamoeba Castellanii, 

W77-11306 5C 


Summary of Experimental Results: Controlled 
Ecosystem Pollution Experiments, 
W77-11326 5C 


Copper Granules in the Barnacle Balanus Bala- 
noides, 


W77-11335 5C 
Dynamics of Some Trace Elements in Organs 
and Tissues of the Rudd, 

W77-11342 SB 


Compounds of Zinc and Copper in Sewage 
Sludge Determined by Electron Spectroscopy, 
W77-11482 SA 


COREGONUS 
Survival of Coregonus Peled Larvae in Dif- 
ferent Salinities, 
W77-11338 5C 


CORN (FIELD) 
Effect of Abscisic Acid on the Transpiration of 
Zea Mays Under Different Levels of Soil 
Water Potential, 
W77-11094 2D 
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SUBJECT INDEX 


Mulch, Nitrogen, and Irrigation Effects on 
Growth, Yield, and Nutrient Uptake of Forage 
Corn, 


W77-11390 3F 
CORRELATION ANALYSIS 

Autocorrelation Characteristics of 
Hydrometeorological Data of the United 
States, 

W77-10805 2B 
CORRELATION COEFFICIENTS 
Autocorrelation Characteristics of 
Hydrometeorological Data of the United 
States, 

W77-10805 2B 


CORROSION CONTROL 
Investigation of Selected Potential Environ- 
mental Contaminants: Mercaptobenzothiazoles, 
W77-10940 5C 


Hydrogen Peroxide Controls Odor, Corrosion 
in Collection Systems, 
W77-11487 5D 


COST ALLOCATIONS 
Feasibility of Introducing Solar-Powered Irriga- 
tion on a Representative Arizona Farm, 
W77-11440 ; 3F 


COST ANALYSIS 
Planning Model for Simulating Distribution and 
Cost in a Regional Water Supply System, 
W77-10822 6A 


Cost-Effective Comparison of Land Applica- 
tion and Advanced Wastewater Treatment, 
W77-10928 5D 


Sensitivity of Desalted Water Costs from Vari- 
ous Processes to Changing Energy Prices, 
W77-11072 3A 


Arizona Pump Water Budgets, 1977. 
(Maricopa, Pima, Pinal, Cochise and Greenlee 
Counties), 

W77-11431 8C 


Feasibility of Introducing Solar-Powered Irriga- 
tion on a Representative Arizona Farm, 
W77-11440 3F 


COST-BENEFIT ANALYSIS 
Engineering-Economic Analysis of Shore Pro- 
tection Systems: A Benefit/Cost Model, 
W77-10905 2H 


Analysis of the Impact of Delaying Compliance 
with 1977 Water Quality Standards, 
W77-11453 5G 


COST COMPARISONS 
Cost-Effective Comparison of Land Applica- 
tion and Advanced Wastewater Treatment, 
W77-10928 5D 


Sensitivity of Desalted Water Costs from Vari- 
ous Processes to Changing Energy Prices, 
W77-11072 3A 


Arizona Pump Water’ Budgets, 1977. 
(Maricopa, Pima, Pinal, Cochise and Greenlee 
Counties), 

W77-11431 8C 


COST EFFECTIVENESS 
Linked Models for Managing River Basin Salt 
Balance, 
W77-10849 4A 


Cost-Effective Comparison of Land Applica- 
tion and Advanced Wastewater Treatment, 
W77-10928 


COTTON 
Effects of Brackish Water Irrigation on Yield 
and Development of Cotton, 
W77-11067 3C 


Irrigation with Brackish Water: Chemical and 
Hydraulic Changes in Soils Irrigated with 
Brackish Water Under Cotton Rotation, 

W77-11071 3C 


Effects of Plant Water Status on Stomatal Ac- 
tivity, Photosynthesis, and Nitrate Reductase 
Activity of Field Grown Cotton, 

W77-11098 2 


Water Relations of Field Grown Cotton and 
Sorghum: Temporal and Diurnal Changes in 
Leaf Water, Osmotic, and Turgor Potentials, 

W77-11099 a 


Seasonal Variations in Stomatal Resistance in 
Cotton, 
W77-11108 3F 


Response of Dryland Cotton Plant Growth, 
Soil-Water Uptake, and Lint Yield to Two Ex- 
treme Types of Tillage, 

W77-11118 3F 


Growth Rate and Nutrient Uptake of Two Cot- 
ton Cultivars Grown Under Irrigation, 
W77-11393 3F 


Effects of Irrigation History on Responses of 
Cotton to Subsequent Water Stress, 
W77-11430 3F 


Assessment of the Salinization of Irrigated 
Soils of Cotton Fields by Aerial Photos, (In 
Russian), 

W77-11475 3C 


CRABS 
Acute Toxicity of Kepone to Four Estuarine 
Animals, 
W77-11320 5C 


Acute Temperature and Low Dissolved Oxygen 
Tolerances of Brachyuran Crab (Cancer Ir- 
roratus) Larvae, 

W77-11332 SC 


CRAYFISH 
Comparative Cold Resistance of Three Colum- 
bia River Organisms, 
W77-11353 5C 


CROP PRODUCTION 
Brackish Water as a Factor in Development of 
the Safford Valley, Arizona, U.S.A., 


W77-11058 3C 
Benefits of Brackish Water Stresses to Crop 
Production, 

W77-11065 3C 
Effects of Brackish Water Irrigation on Yield 
and Development of Cotton, 

W77-11067 3C 
Crop Production Potentials in India--A Water 
Availability Based Analysis, 

W77-11091 3F 
Response of Oats to Water Deficit. II. Growth 
and Yield Characteristics, 

W77-11101 a 
Grain Sorghum Response to Inundation at 
Three Growth Stages, 

W77-11408 3F 
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Optimization of Runoff Agriculture on 
Reclaimed Mine Lands, 
W77-11436 3B 


CROP RESIDUES 
Heptachlor in Relation to Man and the En- 
vironment, 
W77-10957 5B 


CROP RESPONSE 
Benefits of Brackish Water Stresses to Crop 
Production, 
W77-11065 3C 


Use of Geothermal Brackish Water for Soil 
Warming and Vegetable Irrigation, 
W77-11066 3C 


The Irrigation of Winter Tomatoes in the 
Arava, 
W77-11068 3F 


Selection of Mango Rootstocks for Irrigation 
with Saline Water, 
W77-11069 3C 
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Ocean Dumping--Part 3 (Oversight of the 
Marine Protection, Research and Sanctuaries 
Act of 1972, and Investigating the Waste 
Disposal in the New York Area), 

W77-11451 6E 


State Water Control Board V Train (State Com- 
pliance with Effluent Limitation Deadline Man- 
datory Under the Federal Water Pollution Con- 
trol Act Amendments). 

W77-11456 6E 


Regulation of Forestry Related Nonpoint 
Source Pollution Under the Federal Water Pol- 
lution Control Act Amendments of 1972, 

W77-11458 5G 


Louisiana Pacific Corporation and Crown 
Simpson Pulp Company (Requests for Vari- 
ances from BPCTCA). 


W77-11459 5G 

Aquaculture Projects. 

W77-11460 5G 
FEDERAL WATER POLLUTION CONTROL 
ACT AMENDMENTS OF 1972 

Analysis of the Impact of Delaying Compliance 

with 1977 Water Quality Standards, 

W77-11453 5G 


State Water Control Board V Train (State Com- 
pliance with Effluent Limitation Deadline Man- 
datory Under the Federal Water Pollution Con- 
trol Act Amendments). 

W77-11456 6E 


Regulation of Forestry Related Nonpoint 
Source Pollution Under the Federal Water Pol- 
lution Control Act Amendments of 1972, 

W77-11458 5G 


FEEDING RATES 
Filtering Rate Performance of Daphnia 
Retrocurva in Pulp Mill Effluent, 
W77-11349 5C 


FENITROTHION 
Effects of Dietary Fenitrothion on Growth and 
Hierarchical Position of Brook Trout, 
W77-11354 5C 


FERTILIZATION 
Trickle Irrigation and Fertilization of Tomatoes 
in Sand Dunes: Water, N, and P Distributions 
in the Soil and Uptake by Plants, 
W77-11104 3F 


Evaluation of Slow-Release Nitrogen Fertil- 


izers on Pennpar Creeping Bentgrass, 
W77-11389 3F 


FERTILIZED EGGS 
Laboratory Technique for Obtaining Fathead 
Minnow Eggs for Use in Toxicity Experiments, 
W77-11347 5C 


FERTILIZERS 
Evaluation of Slow-Release Nitrogen Fertil- 


izers on Pennpar Creeping Bentgrass, 
W77-11389 3F 


Composition of Mineral Phosphates and Con- 
version of Phosphorus Fertilizers in Floodplain 
Soils, (In Russian), 

W77-11405 2G 


SUBJECT INDEX 


FIBONACCI SEARCH 
Two-Dimensional Searches for High-Yield Well 
Sites, 
W77-10967 8B 


FILTRATION 
Water Filter Device, 
W77-10993 5F 


FIN EROSION 
Hepatomas in Marine Fish from an Urban 
Estuary, 
W77-11253 5C 


FIN ROT 
The Occurrence of Fin Rot in Mullet (Mugil 
cephalus) Associated with Crude Oil Con- 
tamination of an Estuarine Pond-Ecosystem, 
W77-11264 2 


FINANCING 
The National Flood Insurance Program and 
Coastal Real Estate Development: The Ex- 
perience of Westerly, Charlestown, and South 
Kingstown, Rhode Island, 


W77-10931 6F 
FINGER LAKES BASINS (NY) 

Regionalized Drought Flow Hydrographs from 

a Mature Glaciated Plateau, 

W77-11221 2E 


FINITE-DIFFERENCE TECHNIQUES 
Finite-Difference Model of Two-Dimensional, 
Single-, and Two-Phase Heat Transport in a 
Porous Medium--Version I, 

W77-10862 2A 


FINITE ELEMENT ANALYSIS 
Finite-Difference Model of Two-Dimensional, 
Single-, and Two-Phase Heat Transport in a 
Porous Medium--Version I, 
W77-10862 2A 


FIRST PASSAGE TIMES 
Reservoirs with Seasonally Varying Markovian 
Inflows, and Their First Passage Times, 
W77-10836 2E 


FISH 
Studies on Determination of Alkyl Mercury in 
Fish and Shells by the Steam Diiivicn 
Method, (In Japanese), 
W77-11251 SA 


Toxicity of Furanace to Fish, Aquatic Inver- 
tebrates, and Frog Eggs and Larvae, 
W77-11312 5C 


Acute Toxicity of Kepone to Four Estuarine 
Animals, 
W77-11320 SC 


FISH BEHAVIOR 


Acidification of Lakes in Canada by Acid 
Precipitation and the Resulting Effects on 
Fishes, 

W77-11257 5C 


Reproductive Biology of Rainbow and Brown 
Trout in a Geothermally Heated Stream: The 
Firehole River of Yellowstone National Park, 

W77-11288 5C 


Responses of a Freshwater Sculpin (Cottus 
Cognatus Gracilis) to Temperature, 
W77-11295 SC 


The Papillomatosis of the European Eel 
(Anguilla Anguilla L.): Analysis of' Seasonal 
Fluctuations in the Tumor Incidence, 

W77-11324 SC 


Blood PO2, PCO2, and pH Changes in Brook 
Trout (Salvelinus Fontinalis) Exposed to 


Sublethal Levels of Acidity, 
W77-11340 5C 
Density, Distribution and Movement of 


Nipigon Bay Fishes in Relation to a Pulp and 
Paper Mill Effluent, 


W77-11358 5C 
FISH BLOOD 

Assays of Toxic Pollutants by Fish Blood, 

W77-10942 SC 
FISH CONTROL AGENTS 


Efficacy of 3-Trifluoromethyl-4-Nitrophenol 


(TFM), 2’, 5-Dichloro-4’-Nitrosalicylanilide 

(Bayer 73), and a 98:2 Mixture as Lampricides 

in Laboratory Studies, 

W77-11313 = 
FISH DIETS 

Chlorohydrocarbons in Marquette Fish 


Hatchery Lake Trout (Salvelinus namavcush), 
W77-10954 5C 


FISH DISEASES 
Hepatomas in Marine Fish from an Urban 
Estuary, 
W77-11253 SC 


The Occurrence of Fin Rot in Mullet (Mugil 
cephalus) Associated with Crude Oil Con- 
tamination of an Estuarine Pond-Ecosystem, 
W77-11264 


Accumulation and Retention of Dietary 14C- 
DDT by Atlantic Menhaden, 
W77-11297 5C 


Malachite Green: Its Toxicity to Aquatic Or- 
ganisms, Persistence and Removal with Ac- 
tivated Carbon, 

W77-11311 5C 


Toxicity of Furanace to Fish, Aquatic Inver- 
tebrates, and Frog Eggs and Larvae, 
W77-11312 x= 


The Papillomatosis of the European Eel 
(Anguilla Anguilla L.): Analysis of Seasonal 
Fluctuations in the Tumor Incidence, 


W77-11324 5C 
Lathyritic Changes in Carp Caused by Beta- 
itrile and D-Penicillamine, 
W77-11337 5C 
FISH EGGS 


Effects of Heavy Metals on Development of 
the Killifish, Fundulus Heteroclitus, 
W77-11252 5C 


The Ultrastructure of the Chorion of the 
Fathead Minnow, Pimephales Promelas, 
W77-11293 


Chlorine Toxicity to Eggs and Larvae of Five 
Chesapeake Bay Fishes, 
W77-11299 SC 


Laboratory Technique for Obtaining Fathead 
Minnow Eggs for Use in Toxicity peers 
W77-11347 


FISH EMBRYOS 


Effects of Heavy Metals on Development of 
the Killifish, Fundulus Heteroclitus, 
W77-11252 5C 


FISH FARMING 


Laboratory Technique for Obtaining Fathead 
eee 
W77-11347 
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FISH FOOD ORGANISMS 


FISH FOOD ORGANISMS 
Filtering Rate Performance of Daphnia 
Retrocurva in Pulp Mill Effluent, 
W77-11349 5C 


Effects of Dietary Fenitrothion on Growth and 
Hierarchical Position of Brook Trout, 
W77-11354 5C 


FISH HATCHERY 
Seawater Inhibition of Nitrite Toxicity to Chin- 
ook Salmon, 
W77-11294 5C 


FISH KILL 

Two European Oyster (Ostrea Edulis) Mortali- 
ties Associated with an Abnormal Haemocytic 
Condition, 

W77-11263 5C 
Mass Mortalities of Adult Salmon, Salmo 
Salar, in the R. Wye, 1976, 

W77-11276 5C 


FISH PARASITES 
Hematological Changes in Fingerling Channel 
Catfish Exposed to Malachite Green, 
W77-11343 5C 


FISH PATHOLOGY 
Lathyritic Changes in Carp Caused by Beta- 
Aminopropionitrile and D-Penicillamine, 
W77-11337 5C 


FISH PHYSIOLOGY 
Acidification of Lakes in Canada by Acid 
Precipitation and the Resulting Effects on 
Fishes, 
W77-11257 5C 


Effect of Temperature on Maturation of a 
Cyprinid Loach, (In Japanese), 
W77-11270 5C 


Changes in the Mechanical Strength of the 
Bone and in the Collagen Solubility of the Bone 
and the Skin of Carp Caused by beta- 
Aminopropionitrile and D-Penicillamine, 

W77-11271 


The Effect of Chlorine Toxicity on Certain 
Blood Parameters of Adult Rainbow Trout 








(Salmo Gairdneri), 

W77-11286 5C 
Hydrolytic Activation and Detoxication of 2,4- 
Dichl p h yacetic Acid Esters in 
Mosquitofish, 

W77-11290 5C 


Responses of a Freshwater Sculpin (Cottus 
Cognatus Gracilis) to Temperature, 
W77-11295 5C 


The Papillomatosis of the European Eel 
(Anguilla Anguilla L.): Analysis of Seasonal 
Fluctuations in the Tumor Incidence, 

W77-11324 SC 


The Effect of Salinity on the Early Develop- 
ment Stanzas of the Walleye (Lucioperca Lu- 
cioperca), 

W77-11339 5C 


FISH POPULATIONS 

Utilization of Fish for Water Quality Deter- 
mination. Comparison with the Biotic Index 
Method. Application to the Laxia (French 
River in the Pays Basque) and the Gabas 
(French River in the Landes Department), (In 
French), 

W77-11259 SA 
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SUBJECT INDEX 


A Study of the Fish Community in the Vicinity 
of a Thermal Discharge in the James River, 


Virginia, 
W77-11269 5C 


FISH REPRODUCTION 
Effect of Temperature on Maturation of a 
Cyprinid Loach, (In Japanese), 
W77-11270 5C 


Reproductive Biology of Rainbow and Brown 
Trout in a Geothermally Heated Stream: The 
Firehole River of Yellowstone National Park, 

W77-11288 5C 


The Ultrastructure of the Chorion of the 
Fathead Minnow, Pimephales Promelas, 
W77-11293 5C 


FISH TOXICITY 
Initial Scientific and Minieconomic Review of 
Monuron, Substitute Chemical Program, 
W77-10936 5C 


FISH TOXINS 
Toxicity of Pyrethoids to Juvenile Atlantic Sal- 


mon, 
W77-11305 5C 


Proportions of a Yellow Perch Population Sur- 
facing After a Rotenone Treatment, 


W77-11348 5C 
FISHERIES 

Colville River Delta Fisheries Research, 

W77-10902 2L 


Coastal Zone Pollution in Indonesia with 
Emphasis on Oil. A Reconnaissance Survey. 
W77-10907 5B 


Problems in the Adoption of New Ideas and 
Practices, 


W77-11042 6B 
FISHING 

Law At Sea, 

W77-11175 6E 

International Law, World Order and Human 

Progress, 

W77-11474 6E 
FISHKILL 


Effects of Chlorinated Effluents on Aquatic 
Ecosystem in the Lower James River, 
W77-11318 5C 


Proportions of a Yellow Perch Population Sur- 
facing After a Rotenone Treatment, 


W77-11348 5C 
FLASH DISTILLATION 

The MSF/FBE: An Improved Multi-Stage 

Flash Distillation Process, 

W77-11441 3A 
FLASH FLOODS 


Hourly Cumulative Totals of Rainfall, Black 
Hills Flash Flood June 9-10, 1976, 


W77-10986 2B 
FLEEINGHORSE LAKE 

The Argillotrophic Lake System, 

W77-11416 5C 
FLOATING ICE 

An Integrated Approach to the Remote Sensing 

of Floating Ice, 

W77-10866 2C 


FLOOD CONTROL 
Analyses of Water, Core Material, and 
Elutriate Samples Collected Near Buras, Loui- 
siana (New Orleans to Venice, Louisiana, Hur- 
ricane Protection Project), 
W77-10865 8G 


Flood Plain Information Report, Prairie Creek, 
Linn County, Iowa. 
W77-10909 4A 


Wapsinonoc Creek Flood Plain Information, 
Muscatine County, Iowa. 
W77-10910 4A 


Winnebago River and Tributaries, Flood Plain 
Information, Forest City, Iowa. 
W77-10911 4A 


Des Moines River Flood Plain Information, 
Des Moines, Iowa. 
W77-10914 4A 


South Branch Kishwaukee River Flood Plain 
Information, De Kalb County, Illinois. 
W77-10915 4A 


North Fork Maquoketa River and Tributaries 
Flood Plain Information, City of Dyersville, 
Towa. 


W77-10929 4A 

Tijuana River Flood Control Project, 

W77-11167 6E 
FLOOD DAMAGE 


The Big Thompson River Flood of July 31-Au- 
gust 1, 1976, Larimer County, Colorado, 
W77-10859 2E 


Wapsinonoc Creek Flood Plain Information, 
Muscatine County, Iowa. 
W77-10910 4A 


South Branch Kishwaukee River Flood Plain 
Information, De Kalb County, Illinois. 
W77-10915 4A 


North Fork Maquoketa River and Tributaries 
Flood Plain Information, City of Dyersville, 
Towa. 

W77-10929 4A 


FLOOD DATA 
The Big Thompson River Flood of July 31-Au- 
gust 1, 1976, Larimer County, Colorado, 
W77-10859 2E 


Flood Plain Information Report, Prairie Creek, 
Linn County, Iowa. 
W77-10909 4A 


North Fork Maquoketa River and Tributaries 
Flood Plain Information, City of Dyersville, 
Towa. 

W77-10929 4A 


FLOOD DISCHARGE 

Flood Discharges of Rivers Draining Across 
Plains to Oceans Using the Sarthe and the 
Mayenne (In Western France) as Examples 
(Contribution to the Methodology of Flood 
Flows by An Extension of the Gradex 
Method), (Les Debits De Crue Des Rivieres 
Des Plaines Oceaniques A Travers L’Exemple 
De La Sarthe Et De La Mayenne (France De 
L’Ouest) (Contribution A La Methodologie Des 
Debits De Crue Par Un Essai D’Extension De 
La Methode Du Gradex), 

W77-11205 2A 
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FLOOD FLOW 

Flood Plain Information: Bayou Fountain, 
Baton Rouge, Louisiana. 

W77-10921 4A 


FLOOD FORECASTING 
Flood Plain Information: Bull Creek, Austin, 
Texas. 
W77-10918 4A 


Flood Plain Information: Colorado River-Onion 
Creek to Montopolis Bridge, Austin, Texas. 
W77-10919 4A 


FLOOD FREQUENCY 
Winnebago River and Tributaries, Flood Plain 
Information, Forest City, Iowa. 
W77-10911 4A 


FLOOD PEAK 

Flood Plain Information: Bayou Fountain, 
Baton Rouge, Louisiana. 

W77-10921 4A 


FLOOD PLAIN INSURANCE 
The National Flood Insurance Program and 
Coastal Real Estate Development: The Ex- 
perience of Westerly, Charlestown, and South 
Kingstown, Rhode Island, 
W77-10931 6F 


FLOOD PLAIN ZONING 
Flood Plain Information Report, Prairie Creek, 
Linn County, Iowa. 
W77-10969 4A 


Wapsinonoc Creek Flood Plain Information, 
Muscatine County, Iowa. 
W77-10910 4A 


Winnebago River and Tributaries, Flood Plain 
Information, Forest City, Iowa. 
W77-10911 4A 


Des Moines River Flood Plain Information, 
Des Moines, Iowa. 
W77-10914 4A 


South Branch Kishwaukee River Flood Plain 
Information, De Kalb County, Illinois. 
W77-10915 4A 


North Fork Maquoketa River and Tributaries 
Flood Plain Information, City of Dyersville, 
Iowa. 


W77-10929 4A 
FLOOD PLAINS 

Prescriptive Models for Nonstructural Flood- 

plain Planning, 

W77-10847 6F 


Flood Plain Information: Bayou Plaquemine 
Brule, Church Point, Louisiana. 
W77-10912 4A 


Flood Plain Information: Bull Creek, Austin, 
Texas. 
W77-10918 4A 


Flood Plain Information: Colorado River-Onion 
Creek to Montopolis Bridge, Austin, Texas. 
W77-10919 4A 


Flood Plain Information: Bartons and Sinking 
Creeks, Lebanon, Tennessee. 
W77-10920 4A 


Flood Plain Information: 
Baton Rouge, Louisiana. 
W77-10921 4A 


Bayou Fountain, 


SUBJECT INDEX 


North Fork Maquoketa River and Tributaries 
Flood Plain Information, City of Dyersville, 
Towa. 

W77-10929 dA 


FLOOD PROFILES 
Flood Plain Information Report, Prairie Creek, 
Linn County, Iowa. 
W77-10909 4A 


Flood Plain Information: 
Baton Rouge, Louisiana. 
W77-10921 4A 


Bayou Fountain, 


North Fork Maquoketa River and Tributaries 
Flood Plain Information, City of Dyersville, 
Iowa. 

W77-10929 4A 


FLOOD PROTECTION 
Flood Plain Information: Colorado River-Onion 
Creek to Montopolis Bridge, Austin, Texas. 
W77-10919 4A 


The National Flood Insurance Program and 
Coastal Real Estate Development: The Ex- 
perience of Westerly, Charlestown, and South 
Kingstown, Rhode Island, 


W77-10931 6F 

An Analysis of Flood Levee Reliability, 

W77-11224 4A 
FLOOD ROUTING 

The Arno River Model Problems, Methodolo- 

gies and Techniques, 

W77-10809 2A 
FLOODING 


Flood Plain Information: Bayou Plaquemine 
Brule, Church Point, Louisiana. 
W77-10912 4A 


FLOODS 
The Big Thompson River Flood of July 31-Au- 
gust 1, 1976, Larimer County, Colorado, 
W77-10859 2E 


Flood Plain Information Report, Prairie Creek, 
Linn County, Iowa. 
W77-10909 4A 


Wapsinonoc Creek Flood Plain Information, 
Muscatine County, Iowa. 
W77-10910 4A 


Winnebago River and Tributaries, Flood Plain 
Information, Forest City, Iowa. 
W77-10911 4A 


Flood Plain Information: Bayou Plaquemine 
Brule, Church Point, Louisiana. 
W77-10912 4A 


Des Moines River Flood Plain Information, 
Des Moines, Iowa. 
W77-10914 4A 


South Branch Kishwaukee River Flood Plain 
Information, De Kalb County, Illinois. 
W77-10915 4A 


Flood Plain Information: Bull Creek, Austin, 
Texas. 
W77-10918 4A 


Flood Plain Information: Colorado River-Onion 
Creek to Montopolis Bridge, Austin, Texas. 
W77-10919 4A 


Flood Plain Information: Bartons and Sinking 
Creeks, Lebanon, Tennessee. 
W77-10920 4A 


FLORIDA 


Flood Plain Information: Bayou Fountain, 
Baton Rouge, Louisiana. 
W77-10921 4A 


North Fork Maquoketa River and Tributaries 
Flood Plain Information, City of Dyersville, 
Towa. 

W77-10929 4A 


Streamflow Transmission Losses in Western 
Kansas, 
W77-10966 4A 


Arkfeld V Volk (Drainage of Impounded 
Waters Via Deepened Road Ditches Permissi- 
ble Absent Damage to Other Lands). 

W77-11176 6E 


Alabama Power Company v Martin (Power 
Company Estopped from Asserting Flood 
Easement Rights). 

W77-11184 6E 


Isochrones of Travel Time and Distribution of 
Flood Storage from a Tracer Study on a Small 
Watershed, 

W77-11216 2A 


FLORIDA 
Summary Statements of Water, Resources In- 
vestigations 1976-77, 
W77-10863 9C 


Injection of Acidic Industrial Waste Into the 
Floridan Aquifer Near Belle Glade, Florida: 
Upward Migration and Geochemical Interac- 
tions 1973-75, 

W77-10870 5B 


Flow Analysis of Karst Systems with Well 
Developed Underground Circulation, 
W77-10878 2F 


Impact of Dredging in the Tampa Bay Estuary, 
1976-1976, 
W77-11024 SC 


Matanzas Inlet Glossary of Inlets Report No. 5, 
W77-11051 2L 


State Protection from Oil Spills: Askew v 
American Waterways Operators, Inc., 


W77-11153 6E 
Mangroves as Monitors of Change in the 
Spanish River, 

W77-11155 6E 


Florida Environmental Permitting and Wet- 


lands Protection Act (Proposed Legislation). 
W77-11177 6E 


Water-Management Model in Florida from 
Landsat-1 Data, 
W77-11370 4A 


Potentiometric Surface of the Floridan Aquifer 
in the Northwest Florida Water Management 
District, May 1976, 

W77-11377 Te 


Development of County and Local Ordinances 
Designed to Protect the Public Interest in 
Florida’s Coastal Beaches, 

W77-11455 6E 


United States V Joseph G Moretti, Inc (Court 
Approved Compromise for Restoration of Area 
Damaged by Development). 

W77-11457 6E 
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FLORIDA PANHANDLE 


FLORIDA PANHANDLE 
Potentiometric Surface of the Floridan Aquifer 
in the Northwest Florida Water Management 
District, May 1976, 
W77-11377 7C 


FLORIDAN AQUIFER 
Potentiometric Surface of Floridan Aquifer 
May 1975, and Change of Potentiometric Sur- 
face 1969 to 1975, Southwest Florida Water 
Management District and Adjacent Areas, 
W77-11376 7C 


Potentiometric Surface of the Floridan Aquifer 
in the Northwest Florida Water Management 
District, May 1976, 

W77-11377 7C 


FLOW 
Theoretical Analysis of Fluid Flow and Energy 
Transport in Hydrothermal Systems, 
W77-10861 2A 


Hydraulic Characteristics of Reticular Inlet 
Grates, 


W77-10990 8c 

Flow in Fractured Porous Media, 

W77-11213 2F 
FLOW CHARACTERISTICS 


Calculating Potential and Actual Evaporation 
from a Bare Soil Surface by Simulation of Con- 
current Flow of Water and Heat, 

W77-11120 2D 


FLOW DURATION 
Flood Plain Information: 
Baton Rouge, Louisiana. 
W77-10921 4A 


Bayou Fountain, 


FLOW NETS 
Flow Analysis of Karst Systems with Well 
Developed Underground Circulation, 
W77-10878 2F 


FLOW REGIMES 
Flow of Slurries in Pipelines, 
W77-10970 8B 


FLOW RESISTANCE 
Flow of Slurries in Pipelines, 
W77-10970 8B 


Cavitation and Resistance to Water Flow in 
Plant Roots, 
W77-11106 21 


Seasonal Variations in Stomatal Resistance in 
Cotton, 


W77-11108 3F 
FLOWING WELLS (MICH) 

Flowing Wells in Michigan 1974, 

W77-11375 4B 
FLUID MECHANICS 


A Program for the Stability Analysis of Pipe 
Poiseuille Flow, 
W77-10984 8B 


FLUME EXPERIMENTS 
Development of Bed Configurations in Coarse 
Sands, 
W77-10980 8B 


FLUMES 
Development of Bed Configurations in Coarse 
Sands, 
W77-10980 8B 
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SUBJECT INDEX 


FLUORESCENCE 
Use of an Airborne Fraunhofer Line Dis- 
criminator for the Detection of Solar Stimu- 
lated Luminescence, 


W77-10869 2K 
FLUVIAL SEDIMENTS 

Fluvial Sediment in the Arkansas River Basin, 

Kansas, 

W77-11364 2 
FOOD CHAINS 


Toxicity of DDT Food and Water Exposure to 
Fathead Minnows, 
W77-10960 5C 


The Utilization of Diatoms as a Food Source 
by Calanoid Copepods and the Abundance and 
Distribution of Zoodetritus in Southeastern 
Lake Michigan, 

W77-11143 5C 
Transfer of the Chlorinated Hydrocarbon PCB 
in a Laboratory Marine Food Chain, 
W77-11356 5B 


FOOD RESIDUES wn 
Heptachlor in Relation to Man and the En- 
vironment, 

W77-10957 5B 


FORECASTING 
New Techniques in Planning a Water Manage- 
ment System: A Case Study of Cooperative 
Research Between Hungary and the USA, 
W77-10821 6A 


Predicting Instantaneous Peak Demand in Rural 
Domestic Water Supply Systems, 


W77-10838 4A 
Automated Measurement of River Productivity 
for Eutrophication Prediction, 

W77-10953 SA 


Predicting Particle-Size Composition of Eroded 
Soil, 


W77-11409 2 

Infiltration and Redistribution of Water in 

Soils, (In Dutch), 

W77-11471 2G 
FOREIGN RESEARCH 

Status of Desalination Research and Technolo- 

gy in the Middle East, 

W77-11109 3A 
FOREST MANAGEMENT 

Forest and Water Reserve Zones. 

W77-11196 6E 


Regulation of Forestry Related Nonpoint 
Source Pollution Under the Federal Water Pol- 
lution Control Act Amendments of 1972, 

W77-11458 5G 


FOREST SOILS 
A Comparison of Environments of Rain 
Forests in Dominica and Puerto Rico, 
W77-10988 2G 


FOREST WATERSHEDS 
Modeling Soil Water Hydrology Under A Post 
Oak (Quercus Stellata Wangenh.) - Shortleaf 
Pine (Pinus Echinata Mill.) Stand in East 
Texas, 
W77-11228 2G 


FORESTRY 
Regulation of Forestry Related Nonpoint 
Source Pollution Under the Federal Water Pol- 
lution Control Act Amendments of 1972, 
W77-11458 5G 


FORMALDEHYDE 
Formalin: Its Toxicity to Nontarget Aquatic 
Organisms, Persistence, and Counteraction, 
W77-11309 5C 


FORMALIN 
Formalin: Its Toxicity to Nontarget Aquatic 
Organisms, Persistence, and Counteraction, 


W77-11309 5C 
FRACTURE PERMEABILITY 

Flow in Fractured Porous Media, 

W77-11213 2F 
FRANCE 


Flood Discharges of Rivers Draining Across 
Plains to Oceans Using the Sarthe and the 
Mayenne (In Western France) as Examples 
(Contribution to the Methodology of Flood 
Flows by An Extension of the Gradex 
Method), (Les Debits De Crue Des Rivieres 
Des Plaines Oceaniques A Travers L’Exemple 
De La Sarthe Et De La Mayenne (France De 
L’Ouest) (Contribution A La Methodologie Des 
Debits De Crue Par Un Essai D’Extension De 


La Methode Du Gradex), 

W77-11205 2A 
FRASER RIVER SYSTEM 

U.B.C. Watershed Model, 

W77-10969 2A 


Great Lakes Ice Cover, Winter 1975-76, 
W77-11054 2C 


FREQUENCY 
The Occurrence and Behaviour of Adult 
Chaoborus and Procladius (Diptera: Ne- 
matocera) from Lake George, Uganda, 


W77-11419 5C. 
FRESH WATER FISH 

Ammonia Toxicity, 

W77-10946 5C 
FRESHWATER 


Environmental Studies of an Arctic Estuarine 
System - Final Report. 
W77-10893 2L 


Fresh Ground Water Stored in Aquifers Under 
the Continental Shelf: Implications from a 
Deep Test, Nantucket Island, Massachusetts, 

W77-11378 2F 


FRESHWATER ADAPTATION 
Assays of Toxic Pollutants by Fish Blood, 
W77-10942 SC 


FRESHWATER FISH 
JP-4 and JP-9 Fuel Toxicity Studies Using 
Fresh Water Fish and Aufwuchs, Annual Re- 


port, 
W77-10952 5C 


Aquatic Field Surveys at Radford, Holston, 
Volunteer, and Milan Army Ammunition 
Plants, Vol. III - Volunteer Final Report, 
W77-10958 
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HEAT TRANSPORT 
Theoretical Analysis of Fluid Flow and Energy 
Transport in Hydrothermal Systems, 
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and Great Egg Harbor, New Jersey. 
W77-10892 SA 


A Study of the Fish Community in the Vicinity 
of a Thermal Discharge in the James River, 
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HYDROGEN ION CONCENTRATION 
Ammonia Toxicity, 
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Exposure on Survival Times of Brook Trout at 
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Delaware, Water Year 1975. 
W77-11373 7C 


MASS MORTALITIES 
Mass Mortalities of Adult Salmon, Salmo 
Salar, in the R. Wye, 1976, 
W77-11276 5C 


MASS TRANSFER 
Mass Transfer Studies in Sorbing Porous Media 
I. Analytical Solutions, 
W77-10801 2G 


Evaporation and Radiation Measurements at 
Salton Sea, California, 
W77-11365 2D 
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MASSACHUSETTS 
Who Owns the Beach. Massachusetts Refuses 
to Join the Trend of Increasing Public Access, 


W77-11464 6E 
MATANZAS INLET (FL) 

Matanzas Inlet Glossary of Inlets Report No. 5, 

W77-11051 25. 
MATERIALS TRANSPORT 

Flow of Slurries in Pipelines, 

W77-10970 8B 
MATHEMATICAL MODEL 

Accumulation and Retention of Dietary 14C- 

DDT by Atlantic Menhaden, 

W77-11297 5C 
MATHEMATICAL MODELS 

Computer Simulation in Water Resources 

Systems. 

W77-10806 2A 


Practical Experiences in Formulating a Water 
Quality Model for the River Neckar, 


W77-10812 5B 
Dynamic Model for Long-Term Development 
of Water Resources Management, 

W77-10820 6A 
Environmental Modeling and Decision Making: 
The United States Experience. 

W77-10839 6A 
Water Resource Modeling. 

W77-10840 6A 
Ecological Modeling. 

W77-10841 6A 
Incommensurables and Tradeoffs in Water 
Resources Planning, 

W77-10844 6B 


Extended Period Simulation of Water Systems- 
-Part A, 
W77-10848 4A 


Theoretical Analysis of Fluid Flow and Energy 
Transport in Hydrothermal Systems, 
W77-10861 2A 


Simulation Studies of Flow and Sediment 
Transport Using a Mathematical Model, 
Atchafalaya River Basin, Louisiana, 

W77-10867 23 


Material Transport Through Porous Media: A 
Finite-Element Galerkin Model, 
W77-10981 2F 


Calculating Potential and Actual Evaporation 
from a Bare Soil Surface by Simulation of Con- 
current Flow of Water and Heat, 

W77-11120 2D 


Mathematical Modeling of Scour and Deposi- 
tion, 


W77-11207 8B 
Flow in Fractured Porous Media, 

W77-11213 2F 
Viscoelastic Aquifer Model Applied to Sub- 
sidence Due to Pumping, 

W77-11217 2F 
Regionalized Drought Flow Hydrographs from 
a Mature Glaciated Plateau, 

W77-11221 2E 


SUBJECT INDEX 


Numerical Model for Saturated-Unsaturated 
Flow in Deformable Porous Media, 1. Theory, 
W77-11223 2F 


An Analysis of Flood Levee Reliability, 
W77-11224 4A 


Estimating the Effective Capillary Pressure in 
the Green and Ampt Infiltration Equation, 
W77-11227 2G 


The Cequeau Model: Description and Exam- 
ples of Its Use in Problems Related to Water 


Resource Management, 

W77-11239 2A 
Correlation Constraints for Generating 
Processes, 

W77-11385 2A 


Prediction Models for Monthly Runoff, 
W77-11437 4A 


Conceptual Model for Activated Sludge 
Processes, 
W77-11485 5D 


MATRICES (MATHEMATICS) 
Extended Period Simulation of Water Systems- 
-Part A, 
W77-10848 4A 


MAYENNE RIVER (FRANCE) 

Flood Discharges of Rivers Draining Across 
Plains to Oceans Using the Sarthe and the 
Mayenne (In Western France) as Examples 
(Contribution to the Methodology of Flood 
Flows by An Extension of the Gradex 
Method), (Les Debits De Crue Des Rivieres 
Des Plaines Oceaniques A Travers L’Exemple 
De La Sarthe Et De La Mayenne (France De 
L’Quest) (Contribution A La Methodologie Des 
Debits De Crue Par Un Essai D’Extension De 
La Methode Du Gradex), 

W77-11205 2A 


MAYFLIES 
On the Aquatic Insect Communities in Shore 
Zones and Influents as Well as Effluents of 
Lakes in Shinshu, (In Japanese), 
W77-10949 2H 


MEAN ANNUAL DIVERSITY 
The Performance of Diversity Index in 
Describing the Zoo-Benthos of Two Lakes, 
W77-11275 3 


MEAN CONDITION FACTOR 

Utilization of Fish for Water Quality Deter- 
mination. Comparison with the Biotic Index 
Method. Application to the Laxia (French 
River in the Pays Basque) and the Gabas 
(French River in the Landes Department), (In 
French), 

W77-11259 SA 


MEANDERS 
Snake River Ranch v United States (Ownership 
of Land Omitted by Meander Line). 
W77-11200 6E 


MEASUREMENT 
Operation Control. 
W77-11498 SD 


MEASUREMENTS 
Water Resources Research Program - 
Nearshore Currents and Water Temperatures in 
Southwestern Lake Michigan, (June-December 
1975), ; 
W77-11131 SA 


MERCURY 


MEDIAN LETHAL CONCENTRATIONS 
Effects of Heavy Metals on Survival and 
Respiration Rate of Tubificid Worms: Part I- 
Effects on Survival, 
W77-11250 5C 


MEDITERRANEAN SEA 
Some Effects on the Ecology of a Littoral Zone 
Receiving the Wastes on an Oil Refinery 
(Quelques Donnees Sur L’Ecologie D’une Zone 
Marine Littorale Recevant les Rejets D’une 
Raffinerie de Petrole), 
W77-11282 5C 


MEIOFAUNA 
The Sediment Environment of Port Valdez, 
Alaska: The Effect of Oil on This Ecosystem, 
W77-10944 5C 


MEMBRANE PROCESSES 
Ion-Permselective Membranes, 
W77-11075 3A 


The Role of Membrane Methods in the 
Desalination of Brackish Water, 
W77-11076 3A 


MEMBRANES 
Applicability of Commercial Reverse Osmosis 
Units for the Quality Improvement of Brackish 
Water Sources in the Southern Arava, 


W77-11073 3A 
MENHADEN 

Accumulation and Retention of Dietary 14C- 

DDT by Atlantic Menhaden, 

W77-11297 5C 
MENOMONEE RIVER BASIN 

Great Lakes: Chemical Monitoring, 

W77-10924 SB 


MERCAPTOBENZOTHIAZOLES 
Investigation of Selected Potential Environ- 
mental Contaminants: Mercaptob thiazol 


W77-10940 5c 





MERCURY 
Effects of Dredging Operations on Estuarine 
Benthic Macrofauna, 
W77-11242 z= 


Effects of Heavy Metals on Survival and 
Respiration Rate of Tubificid Worms: Part I- 
Effects on Survival, 

W77-11250 5C 


Studies on Determination of Alkyl Mercury in 
Fish and Shells by the Steam Distillation 
Method, (In Japanese), 


W77-11251 SA 
Microbiological Effects of Metal Ions in Ches- 
apeake Bay Water and Sediment, 

W77-11255 5C 
Behavioral Effects of Mercury on Grass 
Shrimp, 

W77-11284 sxc 


The Effects of Pesticides, Polychlorinated 
Biphenyls and Metals on the Growth and 
Reproduction of Acanthamoeba Castellanii, 

W77-11306 5C 


Toxicology of Metals - Volume I, 
W77-11316 5C 


Aquatic Environmental Quality: Problems and 


Proposals, 
W77-11421 SA 
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MERCURY 


A Note on Soil and Water Mercury Levels in 
Israel and the Sinai, 
W77-11443 5A 


METABOLISM 
Ion Stimulation of Metabolism in Fish Adapting 
to Growth in Warm Water, (In Ukranian), 
W77-10971 5C 


On the Role of Leaf Water in Regulating 
Metabolism, 
W77-11070 21 


Changes in the Mechanical Strength of the 
Bone and in the Collagen Solubility of the Bone 
and the Skin of Carp Caused by beta- 
Aminopropionitrile and D-Penicillamine, 

W77-11271 5C 


Changes in the Activity of Epiphytic Bacteria 
of Elodea canadensis and Chara vulgaris Fol- 
lowing Treatment with the Herbicide, Paraquat, 
W77-11273 5C 


Lathyritic Changes in Carp Caused by Beta- 
Aminopropionitrile and D-Penicillamine, 
W77-11337 5C 


METAL IONS 
Microbiological Effects of Metal Ions in Ches- 
apeake Bay Water and Sediment, 
W77-11255 5C 


METAL-TOLERANT ISOPOD 
Uptake of Copper and Lead By a Metal 
Tolerant Isopod, Asellus Meridianus Rac., 
W77-11279 5C 


METALS 
Effect of Sediment Organic Matter on Migra- 
tion of Various Chemical Constituents During 
Disposal of Dredged Material, 
W77-10937 5B 


Effects of Heavy Metals on Development of 
the Killifish, Fundulus Heteroclitus, 
W77-11252 5C 


Cadmium and Other Heavy Metals in Sea- 
Skaters (Gerridae: Halobates, Rheumatobates), 
W77-11256 SA 


Uptake and Loss of Dissolved Zinc by the 
Stickleback Gasterosteus aculeatus L., 
W77-11274 5C 


Uptake of Copper and Lead By a Metal 
Tolerant Isopod, Asellus Meridianus Rac., 


W77-11279 SC 
Behavioral Effects of Mercury on Grass 
Shrimp, 

W77-11284 5C 


Toxicology of Metals - Volume I, 
W77-11316 5C 


Summary of Experimental Results: Controlled 
Ecosystem Pollution Experiments, 
W77-11326 5C 


Copper Granules in the Barnacle Balanus Bala- 
noides, 


W77-11335 5C 
Dy of Some Trace Elements in Organs 
an of the Rudd, 

W7. 5B 
Effects vironmental Factors on Radiocad- 
mium L ce by Four Species of Marine 
Bivalves, 

W77-11352 5C 
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SUBJECT INDEX 


The Effects of Lead on Algae, IV. Effects of 
PB on Respiration and Photosynthesis of 


Phaeodactylum Tricornutum 

(Bacillariophyceae), 

W77-11361 5C 
METEORIC WATER 

Elucidating Salination Mechanisms by Stable 

Isotope Tracing of Water Sources, 

W77-11056 5B 
METEOROLOGICAL DATA 

Autocorrelation Characteristics of 

Hydrometeorological Data of the United 

States, 

W77-10805 2B 

Sap Stream Velocity as an Indicator of the 

Transpirational Process, 

W77-10976 2D 


Analysis of Brine Disposal in the Gulf of Mex- 
ico. (3) Capline Sector, 


W77-11049 SE 

Great Lakes Ice Cover, Winter 1975-76, 

W77-11054 2C 
METHANE . 


Analyses of Tars, Chars, Gases, and Water 
Found in Effluents from the Synthane Process, 


W77-10989 SA 

Temperature Limitation of Methanogenesis in 

Aquatic Sediments, 

W77-11422 5C 
METHANE BACTERIA 

Temperature Limitation of Methanogenesis in 

Aquatic Sediments, 

W77-11422 5C 
METHANOGENESIS 

Temperature Limitation of Methanogenesis in 

Aquatic Sediments, 

W77-11422 5C 
METHODOLOGY 


A Dynamic-Stochastic Model for Water Quality 
in Part of the Bedford-Ouse River System, 


W77-10811 5B 
Management of Groundwater and Surface 
Water Via Decomposition, 

W77-10845 4B 
Quantifying Societal Goals: Development of a 
Weighting Methodology, 

W77-10850 6A 
Assays of Toxic Pollutants by Fish Blood, 
W77-10942 sc 
Automated Measurement of River Productivity 
for Eutrophication Prediction, 

W77-10953 SA 


Distributed Numerical Model for Estimating 
Runoff and Sediment Discharge of Ungaged 
Rivers, 1. The Information System, 

W77-11218 2A 


Distributed Numerical Model for Estimating 
Runoff and Sediment Discharge of Ungaged 
Rivers, 2. Model Development, 

W77-11219 2A 


Distributed Numerical Model for Estimating 
Runoff and Sediment Discharge of Ungaged 
Rivers, 3. Comparison with Other Simple 
Techniques, 

W77-11220 2A 


Mixed Function Oxidases in Marine Organisms 
in Relation to Petroleum Hydrocarbon 
Metabolism and Detection, 

W77-11241 5C 


Method for Sampling Invertebrate Drift from a 
Small Boat, ¢ 
W77-11249 SA 


Utilization of Fish for Water Quality Deter- 
mination. Comparison with the Biotic Index 
Method. Application to the Laxia (French 
River in the Pays Basque) and the Gabas 
(French River in the Landes Department), (In 
French), 

W77-11259 5A 


Miniature Aquarium System for Rearing Small 
Numbers of Fish Larvae, 
W77-11260 7B 


The Performance of Diversity Index in 
Describing the Zoo-Benthos of Two Lakes, 
W77-11275 5C 


Statement on Approaches to the Study of Pol- 
lution in Benthic Marine Environment, (In 
Italian), f 
W77-11325 5C 
Summary of Experimental Results: Controlled 
Ecosystem Pollution Experiments, 

W77-11326 5C 


METHOXYCHLOR DERIVATIVE 


Chlorohydrocarbons in Marquette Fish 

Hatchery Lake Trout (Salvelinus namavcush), 

W77-10954 5C 
METHYLHYDRAZINE 


Effects of Pollutants on Embryos and Larvae 
of Amphibian Species, Second Annual Report, 
W77-10956 5C 


MEXICAN WATER TREATY 
The Politics of Salt: Background and Implica- 
tions of the Mexican-American Treaty of 1944, 
W77-11097 6E 


Mexican-American International Water Quality 
Problems: Prospects and Perspectives, 


W77-11169 6E 
United States Approaches to the Salinity 
Problem on the Colorado River, 

W77-11170 6E 


Salinity in the Colorado: An Interpretation of 
the Mexican-American Treaty of 1944, 


W77-11171 6E 

The Colorado River: International Aspects, 

W77-11172 6E 

A History and Interpretation of the Water 

Treaty of 1944, 

W77-11174 6E 
MEXICO 

Tijuana River Flood Control Project, 

W77-11167 6E 
MEXICO WATER TREATY 


The Water Quality Problem on the Colorado 
River, 


W77-11168 5G 
MICHIGAN 

Flowing Wells in Michigan 1974, 

W77-11375 4B 
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MICROBIAL DEGRADATION 
Study of Mineralization in an Agricultural Soil 
of Residual Muds of Various Origins, (In 
French), 
W77-10998 5G 


Some Erfects on the Ecology of a Littoral Zone 
Receiving the Wastes on an Oil Refinery 
(Quelques Donnees Sur L’Ecologie D’une Zone 
Marine Littorale Recevant les Rejets D’une 
Raffinerie de Petrole), 


W77-11282 5C 
MICPOt “SIMETERS 

Assessment of Water Loss Patterns with 
Microlysimeters, 

W77-11115 2D 
MICROORGANISMS 


Proceedings of Workshop on Microorganisms 
in Urban Stormwater, 
W77-11489 SA 


Microorganisms in Urban Stormwater -- A U.S. 
Environmental Protection Agency Program 
Overview, 

W77-11490 5A 


MICROSCOPY 

' The Ultrastructure of the Chorion of the 
Fathead Minnow, Pimephales Promelas, 
W77-11293 5C 


MICROWAVE RADIATION 
On the Use of Microwave Radiation for Great 
Lakes Ice Surveillance, 
W77-11052 2C 


MICROWAVES 
An Integrated Approach to the Remote Sensing 
of Floating Ice, 


W77-10866 2C 
MIDDLE EAST 

Status of Desalination Research and Technolo- 

gy in the Middle East, 

W77-11109 3A 


Prospects of the Exploitation of Advanced 
Energy Resources in Water Production in the 
Middle East, 

W77-11116 3A 


MIKOLAJSKIE LAKE (POLAND) 
Algal Primary Production in the Zone of Sub- 
merged Vegetation of a Eutrophic Lake, 
W77-11480 5C 


MIMBRES RIVER BASIN (N MEX) 
Hydrologic Maps and Data in the Mimbres 
Basin, New Mexico, 
W77-10858 7C 


MINE ACIDS 
Trough Creek Limestone Barrier Installation 
and Evaluation, 
W77-10943 5G 


MINE WASTES 
Trough Creek Limestone Barrier Installation 
and Evaluation, 
W77-10943 5G 


MINERAL INDUSTRY 

Deep Seabed Hard Minerals Act (To Provide 
the Secretary of the Interior with Authority to 
Promote the Conservation and Orderly 
Development of Deep Seabed Hard Mineral 
Resources Pending Adoption of an Interna- 
tional Regime). 

W77-11450 6E 


SUBJECT INDEX 


Criteria for Developing Pollution Abatement 
Programs for Inactive and Abandoned Mine 
Sites, 

W77-11454 5G 


MINERALIZATION 
Study of Mineralization in an Agricultural Soil 
of Residual Muds of Various Origins, (In 
French), 
W77-10998 5G 


MINERALOGY 
Aspects of Size Distributions, Mineralogy and 
Geochemistry of Deltaic and Adjacent Shallow 
Marine Sediments, North Arctic Alaska, 
W77-10897 2L 


MINING 
Strip Mining (Citations from the NTIS Data 
Base). 
W77-10939 5G 


Progress Report. Deep Ocean Mining Environ- 
mental Study--Phase I. 


W77-11053 5C 
Coal Mine Point Source Category Effluent 
Guidelines and Standards. 

W77-11152 6E 


Resources and Land Investigations (RALD 
Program. 
W77-11368 7C 


Criteria for Developing Pollution Abatement 
Programs for Inactive and Abandoned Mine 
Sites, 


W77-11454 5G 

International Law, World Order and Human 

Progress, 

W77-11474 6E 
MINNESOTA 


United States v Brown (State Waters Within 
National Parks Subject to Federal Regulations). 
W77-11185 6E 


Status of Projects in Minnesota, Fiscal Years 
1976 and 77. 
W77-11367 9D 


MINNOWS 
Kepone (Trade Name): Chronic Effects on 
Embryo, Fry, Juvenile, and Adult Sheepshead 
Minnows (Cyprinodon Variegatus), 
W77-11319 5c 


Acute Toxicity of Kepone to Four Estuarine 
Animals, 
W77-11320 sc 


MISSISSIPPI RIVER 
Comparison of 4-1/2-and 7-In. (6-In. Nominal) 
Maximum Size Aggregai. Mixtures for New 
Lock and Dam No. 26, Mississippi River, 


W77-10978 8F 

Corps Games in Mid-America, 

W77-11473 6E 
MISSOURI 


Water Resources Data for Missouri, Water 
Year 1975. 


W77-10855 7C 
MISSOURI RIVER 

Confiscation of Indian Winter’s Rights in the 

Upper Missouri River Basin, : 

W77-11154 6E 


MODEL STUDIES 


MIXED FUNCTION OXIDASES 
Mixed Function Oxidases in Marine Organisms 


in Relation to Petroleum Hydrocarbon 

Metabolism and Detection, 

W77-11241 5C 
MODE OF ACTION 


The Effect of Chlorine Toxicity on Certain 
Blood Parameters of Adult Rainbow Trout 
(Salmo Gairdneri), 

W77-11286 5C 


Lathyritic Changes in Carp Caused by Beta- 
Aminopropionitrile and D-Penicillamine, 
W77-11337 5C 


MODEL ORDINANCES 
Development of County and Local Ordinances 
Designed to Protect the Public Interest in 
Florida’s Coastal Beaches, 
W77-11455 6E 


MODEL STUDIES 
Mass Transfer Studies in Sorbing Porous Media 
I. Analytical Solutions, 


W77-10801 2G 
Determination of Sediment Yield by Transfer- 
ring Rainfall Data, 

W77-10804 2 
The Amo River Model Problems, Methodolo- 
gies and Techniques, 

W77-10809 2A 
Regional Environmental Management Model- 
ing. 

W77-10842 6A 
Seasonal and Nonseasonal ARMA Models in 
Hydrology, 

W77-10843 2A 


Finite-Difference Model of Two-Dimensional, 
Single-, and Two-Phase Heat Transport in a 
Porous Medium--Version 1, 

W77-10862 2A 


Soil, Water, Air Sciences Research. 
W77-10917 9D 


Steady State Bi-Level Subsurface Drainage 
Theory for Soils of Varying Hydraulic Conduc- 
tivity, 

W77-10961 2F 


U.B.C. Watershed Model, 
W77-10969 2A 


Modeling Nitrate Movement and Dissipation in 
Fertilized Soils, 
W77-10975 5B 


Water Retention in Soil Underlain by a Coarse- 
Textured Layer: Theory and a Field Applica- 
tion, 

W77-10977 2G 


Hysteretic Steady State Soil Water Profiles, 
W77-11212 2G 


Advances in Box-Jenkins Modeling, i. Model 
Cconstruction, 
W77-11214 2A 


Advances in Box-Jenkins Modeling, 2. Applica- 
tions, 

W77-11215 2A 
Distributed Numerical Model for Estimating 
Runoff and Sediment Discharge of Ungaged 


Rivers, 1. The Information System, 
W77-11218 2A 
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MODEL STUDIES 


Distributed Numerical Model for Estimating 
Runoff and Sediment Discharge of Ungaged 
Rivers, 2. Model Development, 

W77-11219 2A 


Distributed Numerical Model for Estimating 
Runoff and Sediment Discharge of Ungaged 
Rivers, 3. Comparison with Other Simple 
Techniques, 

W77-11220 2A 


Modeling Soil Water Hydrology Under A Post 
Oak (Quercus Stellata Wangenh.) - Shortleaf 
Pine (Pinus Echinata Mill.) Stand in East 
Texas, 

W77-11228 2G 


The Cequeau Model: Description and Exam- 
ples of Its Use in Problems Related to Water 
Resource Management, 

W77-11239 2A 


Preliminary Study; The Influence of Construc- 
tion Step Sequence and Nonlinear Material 
Behavior on Cracking of Earth and Rock-Fill 
Dams, 


W77-11240 8D 
Correlation Constraints for Generating 
Processes, 

W77-11385 2A 
Frequency Domain Analysis of Hydrological 
Systems with Monthly Data, 

W77-11386 2A 


Stochastic Point-Rainfall Simulation, 
W77-11387 2A 


Evaluation of Resistance and Mass Transport 
Evapotranspiration Models Requiring Canopy 
Temperature Data, 


W77-11396 2D 

Optimization of Runoff Agriculture on 

Reclaimed Mine Lands, 

W77-11436 3B 
MOISTURE CONTENT 


Loss of Moisture in Wheat and Rice Grown 
Under Field Conditions, and Its Effect on 


Machine Operation, 

W77-11435 3F 
MOISTURE DEFICIT 

Response of Oats to Water Deficit. I. 

Physiological Characteristics, 

W77-11100 21 

Response of Oats to Water Deficit. I. Growth 

and Yield Characteristics, 

W77-11101 21 
MOISTURE STRESS 


On the Role of Leaf Water in Regulating 
Metabolism, 
W77-11070 21 


Effects of Plant Water Status on Stomatal Ac- 
tivity, Photosynthesis, and Nitrate Reductase 
Activity of Field Grown Cotton, 


W77-11098 21 
Response of Oats to Water Deficit. I. 
Physiological Characteristics, 

W77-11100 21 


Response of Dryland Cotton Plant Growth, 
Soil-Water Uptake, and Lint Yield to Two Ex- 
treme Types of Tillage, 

W77-11118 3F 
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SUBJECT INDEX 


Performance of the Silver-Psychrometer for 
Measuring Leaf Water Potential in Situ, 
W77-11388 21 


Water Stress and Phenology in Wheat, 
W77-11427 3F 


Effects of Irrigation History on Responses of 
Cotton to Subsequent Water Stress, 


W77-11430 3F 

Crop Temperature Reveals Stress, 

W77-11434 2L 
MOISTURE TENSION 


Automatic Feedback Control to Maintain Con- 
stant Soil Moisture Tension in the Study of 
Drought Tolerance in Rice, 

W77-11229 2G 


Soil Solution Concentrations: Effect of Extrac- 
tion Time Using Porous Ceramic Cups Under 
Constant Tension, 

W77-11397 2G 


MOLLUSCICIDE 
Toxicity of the Molluscicide Bayer 73 and 
Residue Dynamics of Bayer 2353 in Aquatic In- 
vertebrates, 
W77-11314 5C 


MOLLUSCICIDES 
Efficacy of 3-Trifluoromethyl-4-Nitrophenol 
(TFM), 2’, 5-Dichloro-4’-Nitrosalicylanilide 
(Bayer 73), and a 98:2 Mixture as Lampricides 
in Laboratory Studies, 
W77-11313 5C 


MOLLUSKS 
The Sediment Environment of Port Valdez, 
Alaska: The Effect of Oil on This Ecosystem, 
W77-10944 5C 


Natural Variability in Distribution of an Inter- 
tidal Population of Macoma Balthica Subject to 
Potential Oil Pollution at Port Valdez, Alaska, 

W77-11301 5B 


On the Influence of Sewage Pollution on 
Inshore Benthic Communities In the South of 
Kiel Bay. Part 2. Quantitative Studies on Com- 
munity Structure, 

W77-11362 5C 


MONITORING 
Marine Environmental Protection Program: An 
Analysis of Mission Performance. 
W77-10882 5G 


Sea-Level Monitoring of the Incineration of Or- 
ganic Chloride Waste by M/T Vulcanus in the 
Northern Gulf of Mexico Shell Waste Burn No. 
2. 

W77-10885 5G 


Investigation of the Behavior of Trace Ele- 
ments in Ocean Water by the Desorption 
Method, 

W77-10889 5B 


Remote Sensing Study of Electric Generating 
Station Thermal Discharges to Barnegat Bay 
and Great Egg Harbor, New Jersey. 

W77-10892 SA 


Pesticide Residue Analysis of Storm-Drain 
Waters, 1975, 
W77-10933 SA 


Review of PCB Levels in the Environment, 
W77-10935 5B 





Automated Measurement of River Productivity 
for Eutrophication Prediction, 
W77-10953 SA 


Information, Criteria, and Guidelines to Im- 
prove Coastal Wetland Management, 
W77-11043 6G 


Survey of Fish Impingement at Power Plants in 
the United States, Volume I. The Great Lakes, 
W77-11125 8I 


Survey of Fish Impingement at Power Plants in 
the United States, Volume II. Inland Waters, 
W77-11126 81 


Survey of Fish Impingement at Power Plants in 
the United States, Volume III. Estuaries and 
Coastal Waters, 

W77-11127 8I 


Water Resources Research Program - 
Nearshore Currents and Water Temperatures in 
Southwestern Lake Michigan, (June-December 
1975), 

W77-11131 SA 


Mixed Function Oxidases in Marine Organisms 
in Relation to Petroleum Hydrocarbon 
Metabolism and Detection, 

W77-11241 5C 


Surveillance in Water Quality Management, 
W77-11478 


A Procedure for the Routine Biological Evalua- 
tion of Urban Runoff in Small Rivers, 
W77-11484 SA 


MONTANA 
United States v Finch (Authority of Crow Tribe 
to Deny Non-Members Access to Its Land for 
Fishing Upheld). 
W77-11183 6E 


MONTHLY 
The Occurrence and Behaviour of Adult 
Chaoborus and Procladius (Diptera: Ne- 
matocera) from Lake George, Uganda, 


W77-11419 5C 

Prediction Models for Monthly Runoff, 

W77-11437 4A 
MONURON 


Initial Scientific and Minieconomic Review of 
Monuron, Substitute Chemical Program, 
W77-10936 5C 


MORTALITIES 
Mass Mortalities of Adult Salmon, Salmo 
Salar, in the R. Wye, 1976, 


W77-11276 5C 
MORTALITY 

Toxicity of Copper to Daphnids in Recon- 

stituted and Natural Waters, 

W77-10948 5C 


Responses of Early Life History Stages of the 
Striped Bass, Morone Saxatilis to Chlorination, 
W77-11246 5C 


Two European Oyster (Ostrea Edulis) Mortali- 
ties Associated with an Abnormal Haemocytic 
Condition, 

W77-11263 5C 


Studies of the Effect of the Environment on 
the Heart Rate of Shellfishes.--1. Effect of 
Temperature, Salinity and Hypoxia on the 
Heart Rate of Scallops, (In Japanese), 
W77-11265 
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Survival of Two Species of Amphipods in 
Aqueous Extracts of Petroleum Oils, 
W77-11289 5C 


Seawater Inhibition of Nitrite Toxicity to Chin- 
ook Salmon, 
W77-11294 5C 


Kepone (Trade Name): Chronic Effects on 
Embryo, Fry, Juvenile, and Adult Sheepshead 
Minnows (Cyprinodon Variegatus), 

W77-11319 5C 


Acute Toxicity of Kepone to Four Estuarine 
ienele, 
W77-11320 5C 


Pesticide Levels in Sera of Moribund Channel 
Catfish from a Continuous Winter Mortality, 
W77-11330 


Lathyritic Changes in Carp Caused by Beta- 
Aminopropionitrile and D-Penicillamine, 





W77-11337 5C 
MOSQUITO FISH 

Hydrolytic Activation and Detoxication of 2,4- 
« Dichloro-phenoxyacetic Acid Esters in 

Mosquitofish, 

W77-11290 5C 
MOSSES 


Biometric Changes of Pinetum Iedosum Under 
the Effect of Drainage, (In Russian), 
W77-11059 21 


MOTOR BOATS 
The Ecological Effects of Physical Damage 
from Motor Boats on Turtle Grass Beds in 
Southern Florida, 
W77-11248 5C 


MOUNT TAYLOR (N MEX) 
Factors Influencing Natural Water Quality and 
Changes Resulting from Land-Use Practices, 
W77-11425 5C 


MOVEMENT 
Effects of Crude Oil on the Locomotory Ac- 
tivity of Arctic Marine Invertebrates, 
W77-11285 sc 


MUDS 
Study of Mineralization in an Agricultural Soil 
of Residual Muds of Various Origins, (In 
French), 
W77-10998 5G 


MUGIL 
The Occurrence of Fin Rot in Mullet (Mugil 
cephalus) Associated with Crude Oil Con- 
tamination of an Estuarine Pond-Ecosystem, 
W77-11264 5C 


MULCHING 
Mulch, Nitrogen, and Irrigation Effects on 
Growth, Yield, and Nutrient Uptake of Forage 
Corn, 
W77-11390 3F 


MULLETS 
The Occurrence of Fin Rot in Mullet (Mugil 
cephalus) Associated with Crude Oil Con- 
tamination of an Estuarine Pond-Ecosystem, 


W77-11264 5C 
MULTILEVEL APPROACH 
. Management of Groundwater and Surface 
Water Via Decomposition, 
W77-10845 4B 


SUBJECT INDEX 


MULTILEVEL CONTROL 
Optimal Storage Control in a Combined Sewer 
System, 
W77-10846 


MULTIPLE OBJECTIVES 
Incommensurables and Tradeoffs in Water 


Resources Planning, 
W77-10844 6B 


MULTIPLE-PURPOSE PROJECTS 
An Application of the Interregional I/O Model 
for the Study of the Impact of the McClellan- 
Kerr Arkansas River Multiple Purpose Project, 
W77-10831 6A 


MUNICIPAL WASTES 
Amador Valley Investors v City of Livermore 
(The Acts of a City are not Privileged When 
Private Property Damage Results from In- 
adequate Planning of Waste Disposal). 
W77-11181 6E 


MUNITIONS 
Results of Aquatic Surveys at Pine Bluff Ar- 
senal, Arkansas, September 1973 - October 
1974, 
W77-10947 5C 


Toxicology of Cyclotrimethylenetrinitramine 
(RDX): Distribution and Metabolism in the 
Rate and the Miniature Swine, 

W77-10950 5C 


Aquatic Field Surveys at Radford, Holston, 
Volunteer, and Milan Army Ammunition 
Plants, Vol. III - Volunteer Final Report, 

W77-10958 5C 


MUSSELS 
Effects of Environmental Factors on Radiocad- 
mium Uptake by Four Species of Marine 
Bivalves, 
W77-11352 5C 


N-PHENYL- A-NAPHYLAMINE 
Effects of Pollutants on Embryos and Larvae 
of Amphibian Species, Second Annual Report, 
W77-10956 SC 


NANTUCKET ISLAND (MASS) 
Fresh Ground Water Stored in Aquifers Under 
the Continental Shelf: Implications from a 
Deep Test, Nantucket Island, Massachusetts, 
W77-11378 2F 


NAPHTHALENE 
The Effect of Petroleum Hydrocarbons on 
Reproduction of an Estuarine Planktonic 
in Laboratory Cultures, 
W77-11247 5C 


NATIONAL FLOOD INSURANCE PROGRAM 
The National Flood Insurance Program and 
Coastal Real Estate Development: The Ex- 
perience of Westerly, Charlestown, and South 
Kingstown, Rhode Island, 

W77-10931 6F 


NATIONAL PARKS 
United States v Brown (State Waters Within 
National Parks Subject to Federal Regulations). 


W77-11185 6E 
NATURAL RESOURCES 

Dredged Material as a Natural Resource, 

W77-10962 SE 


Dredged Material as a Natural Resource—Con- 
cepts for Land Improvement and Reclamation, 
W77-10983 4A 


NETWORKS 
Resources and Land Investigations (RALI 
Program. 
W77-11368 = 
NAVIGABLE RIVERS 


Chapman v United States (Tort Liability for 
Submerged Dam in Navigable Stream). 
W77-11202 6E 


NAVIGABLE WATERS 
Every Pond and Puddle--Or, How Far Can the 
Army Corps Stretch the Intent of Congress, 
W77-11165 6E 


United States v Finch (Authority of Crow Tribe 
to Deny Non-Members Access to Its Land for 
Fishing Upheld). 

W77-11183 6E 


Atlantic City Electric Company v Bardin 
(State’s Right to Grant and Set Consideration 
for Lands Held in Public Trust). 

W77-11186 6E 


Sections 9 and 10 of the Rivers and Harbors 
Act of 1899: Potent Tools for Environmental 
Protection, 

W77-11470 6E 


NAVIGATION 
An Application of the Interregional I/O Model 
for the Study of the Impact of the McClellan- 
Kerr Arkansas River Multiple Purpose Project, 
W77-10831 6A 


NEBRASKA 
Arkfeld V Volk (Drainage of Impounded 
Waters Via Deepened Road Ditches Permissi- 
ble Absent Damage to Other Lands). 
W77-11176 6E 


Determination of Regional Evapotranspiration 
from Upper Air Meteorological Data, 
W77-11211 2D 


NEMATODE-DOMINATED COMMUNITY 
Benthic Community Structure Near the Woods 


Hole Sewage Outfall, 

W77-11280 5C 
NEMATODES 

Benthic Community Structure Near the Woods 

Hole Sewage Outfall, 

W77-11280 SC 


NEOCLASSICAL ECONOMIC MODELS 
Incommensurables and Tradeoffs in Water 
Resources Planning, 

W77-10844 6B 


NETWORKS 
The Development of Modelling and Simulation 
Techniques Applied to a Computer-Based 
Telecontrol Water Supply System, 
W77-10826 4A 


Static and Dynamic Simulation of Water Trans- 
port in a Complex Network System, 


W77-10828 5B 
Optimizing a Pressurized Pipe-Line Network 
Using a New Method, 

W77-10829 5D 
Low Cost Drainage Networks, 

W77-10833 4A 


On Determining Distances Through Stream 
Networks, 
W77-11225 4A 
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NEW JERSEY 


NEW JERSEY 
Water Resources Data Bank in New Jersey and 
Computations of Extreme Flows, 
W77-10830 7C 


Water Resources Data for New Jersey, Water 
Year 1975. 
W77-10854 7C 


Suspended Sediment in the Littoral Zone at 
Ventnor, New Jersey, and Nags Head, North 
Carolina, 

W77-10888 2L 
Remote Sensing Study of Electric Generating 
Station Thermal Discharges to Barnegat Bay 


and Great Egg Harbor, New Jersey. 
W77-10892 5A 


Atlantic City Electric Company v Bardin 
(State’s Right to Grant and Set Consideration 
for Lands Held in Public Trust). 

W77-11186 6E 


The Association of Phytoflagellate Blooms in 
Lower New York Bay with Hypertrophication, 
W77-11261 5C 


NEW MEXICO 
Ground-Water Depletion, In Feet, Allowed In 
A Part of Curry County, New Mexico, By U.S. 
Internal Revenue Service for Calendar Year 
1976, 
W77-10873 7C 


Ground-Water Depletion, In Feet, Allowed In 
Central (Map LC-19) and Northern (LN-19) 
Lea County, New Mexico, By U.S. Internal 
Revenue Service for Calendar Year 1976, 

W77-10874 7C 


Ground-Water Depletion, In Feet, Allowed in 
Portales Valley, Roosevelt County, New Mex- 
ico, by U.S. Internal Revenue Service for 
Calendar Year 1976, 

W77-10875 7C 


Water Quality in Vicinity of Fenton Hill Site, 
1975, 


W77-11129 SA 

Underground Waters. 

W77-11203 6E 
NEW YORK 


People v Texaco, Inc (County Regulation of 
Tidewater Bordering on or Lying Within its 
Boundaries). 


W77-11204 6E 
Regionalized Drought Flow Hydrographs from 
a Mature Glaciated Plateau, 

W77-11221 2E 


The Association of Phytoflagellate Blooms in 
Lower New York Bay with Hypertrophication, 
W77-11261 5C 


NEW YORK BIGHT 
Trace Metal Content of Plankton and 
Zooplankton Collected from the New York 
Bight and Long Island Sound, 
W77-11254 5A 


NEW ZEALAND 
Water Retention in Soil Underlain by a Coarse- 
Textured Layer: Theory and a Field Applica- 
tion, 
W77-10977 2G 


SU-44 


SUBJECT INDEX 


NICKEL 


Effects of Dredging Operations on Estuarine 
Benthic Macrofauna, 
W77-11242 5C 


Effects of Heavy Metals on Survival and 
Respiration Rate of Tubificid Worms: Part I- 
Effects on Survival, 

W77-11250 5C 


Trace Metal Content of Plankton and 
Zooplankton Collected from the New York 
Bight and Long Island Sound, 

W77-11254 SA 


Cadmium and Other Heavy Metals in Sea- 
Skaters (Gerridae: Halobates, Rheumatobates), 
W77-11256 5A 


NIPIGON BAY (ONT) 


Effect of a Pulp and Paper Mill Effluent on the 
Productivity of Periphyton and Phytoplankton, 
W77-11328 5C 


Relation Between Nipigon Bay Benthic 
Macroinvertebrates and Selected Aspects of 
Their Habitat, 

W77-11329 5C 


Extent of Effluent Influence on Lake Water 
Determined by Bacterial Population Distribu- 
tions, 

W77-11350 5B 
Organic Contaminant Residues in Fishes from 
Nipigon Bay, Lake Superior, 


W77-11355 5C 

Density, Distribution and Movement of 

Nipigon Bay Fishes in Relation to a Pulp and 

Paper Mill Effluent, 

W77-11358 5C 
NITRATE LEACHING 

Nitrates in Effluents from Irrigated Lands - 

Annual Report, 

W77-10941 5B 


NITRATE REDUCTASE ACTIVITY 
Effects of Plant Water Status on Stomatal Ac- 
tivity, Photosynthesis, and Nitrate Reductase 
Activity of Field Grown Cotton, 
W77-11098 21 


NITRATES 
Nitrates in Effluents from Irrigated Lands - 
Annual Report, 
W77-10941 5B 


Modeling Nitrate Movement and Dissipation in 
Fertilized Soils, 
W77-10975 5B 


The Natural Abundance of N15 in the Soil- 
Water System of a Small Catchment Area, 
W77-11081 2G 


Effects of Plant Water Status on Stomatal Ac- 
tivity, Photosynthesis, and Nitrate Reductase 
Activity of Field Grown Cotton, 

W77-11098 21 


The Effects of Various Components of Water 
Pollution on the Behavior of Some Aquatic 
Macrophytes of the Coastal Rivers of Israel, 

W77-11266 5C 


Some Effects on the Ecology of a Littoral Zone 
Receiving the Wastes on an Oil Refinery 
(Quelques Donnees Sur L’Ecologie D’une Zone 
Marine Littorale Recevant les Rejets D’une 
Raffinerie de Petrole), 

W77-11282 5C 





Studies on the Yellow Spot Disease in 
Conchocelis - III. Aquatic Factors Influencing 
the Development of the Yellow Spot Disease, 
(In Japanese), 

W77-11360 5c 


Sampling the Unsaturated Zone in Irrigated 
Field Plots, 


W77-11400 2G 
NITRITE UTILIZATION 

Nitrates in Effluents from Irrigated Lands - 

Annual Report, 

W77-10941 5B 
NITRITES 

Nitrates in Effluents from Irrigated Lands - 

Annual Report, 

W77-10941 5B 


Aquatic Field Surveys at Radford, Holston, 
Volunteer, and Milan Army Ammunition 
Plants, Vol. III - Volunteer Final Report, 
W77-10958 


The Effects of Various Components of Water 
Pollution on the Behavior of Some Aquatic 
Macrophytes of the Coastal Rivers of Israel, 

W77-11266 5C 


Seawater Inhibition of Nitrite Toxicity to Chin- 
ook Salmon, 
W77-11294 5C 


NITROGEN 
Organic Matter and Nitrogen Distribution in 
Some Mountain Heath Communities of the 
Source Lake Basin, Washington, 
W77-10803 5B 


The Natural Abundance of N15 in the Soil- 
Water System of a Small Catchment Area, 
W77-11081 2G 


Irrigation and Nitrogen Studies in S.23 
Ryegrass Grown for Seed 2. Crop transpiration 
and soil-water status, 

W77-11121 3F 


Muich, Nitrogen, and Irrigation Effects on 
Growth, Yield, and Nutrient Uptake of Forage 
Corn, 

W77-11390 3F 


Irrigation and Nitrogen Studies in S.23 
Ryegrass Grown for Seed, 1. Growth, Develop- 
ment, Seed Yield Components and Seed Yield, 

W77-11432 3F 


NITROGEN COMPOUNDS 
Effects of Pollutants on Embryos and Larvae 
of Amphibian Species, Second Annual Report, 
W77-10956 5C 


Acute Toxicity of Water-Borne Dimethyl- 
nitrosamine (DMN) to Fundulus Heteroclitus 


L.), 

W77-11327 SC 
NITROGEN CYCLE 

Nitrates in Effluents from Irrigated Lands - 

Annual Report, 

W77-10941 5B 


Identification of Ammonia as the Toxic Princi- 
ple of Red Tide in Noctiluca Milaris, (In 


Japanese), 
W77-11323 5A 
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NITROGEN FIXATION 
Nitrogen Fixation (Acetylene Reduction) In a 
Salt Marsh Amended with Sewage Sludge and 
ic Carbon and Nitrogen Compounds, 
W77-11481 5c 


NITZSCHIA 


Toxicity and Uptake of Kepone in Marine - 


Unicellular Algae, 
W77-11272 SC 


NO. 2 FUEL OIL 
Chemical Composition and Effects of Water 
Extracts of Petroleum on Eggs of the Sand Dol- 
lar Melitta Quinquiesperforata, 
W77-11345 5C 


NOCTILUCA 
Identification of Ammonia as the Toxic Princi- 
ple of Red Tide in Noctiluca Milaris, (In 
Japanese), 


W77-11323 5A 
NON-SEASONAL MODELS 

Seasonal and Nonseasonal ARMA Models in 

Hydrology, 

W77-10843 2A 


NON-STRUCTURAL ALTERNATIVES 
Flood Plain Information Report, Prairie Creek, 
Linn County, Iowa. 
W77-10909 4A 


Wapsinonoc Creek Flood Plain Information, 
Muscatine County, Iowa. 
W77-10910 4A 


Winnebago River and Tributaries, Flood Plain 
‘ Information, Forest City, Iowa. 
W77-10911 4A 


Des Moines River Flood Plain Information, 
Des Moines, Iowa. 
W77-10914 4A 


South Branch Kishwaukee River Flood Plain 
Information, De Kalb County, Illinois. 
W77-10915 4A 


North Fork Maquoketa River and Tributaries 
Flood Plain Information, City of Dyersville, 
Towa. 


W77-10929 4A 
NON-UNIFORM FLOW 

Nonuniform Flow in Aggrading Channels, 

W77-10963 8B 


NONLINEAR REGRESSION MODELS 
Prediction Models for Monthly Runoff, 
W77-11437 4A 


NONPOINT SOURCES (POLLUTION) 
Regulation of Forestry Related Nonpoint 
Source Pollution Under the Federal Water Pol- 
lution Control Act Amendments of 1972, 
W77-11458 5G 


NORTH CAROLINA 
Suspended Sediment in the Littoral Zone at 


Ventnor, New Jersey, and Nags Head, North 
Carolina 


W77-10888 2L 
NORTH DAKOTA 
‘ Fall Soil Water: Effect on Summer Soil Tem- 
perature, 
W77-11238 2G 


SUBJECT INDEX 


NORTH FORK MAQUOKETA RIVER (IA) 
North Fork Maquoketa River and Tributaries 
Flood Plain Information, City of Dyersville, 
Towa. 

W77-10929 4A 


NORTHEAST U.S. 
Fresh Ground Water Stored in Aquifers Under 
the Continental Shelf: Implications from a 
Deep Test, Nantucket Island, Massachusetts, 
W77-11378 2F 


NORTHERN AND CENTRAL LEA COUNTY (N 


Ground-Water Depletion, In Feet, Allowed In 
Central (Map LC-19) and Northern (LN-19) 
Lea County, New Mexico, By U.S. Internal 
Revenue Service for Calendar Year 1976, 


W77-10874 7C 
NUCLEAR WASTES 

Uptake of Plutonium and Other Nuclear 

Wastes by Plankton, 

W77-11287 5C 
NUISANCE ALGAE 


Water Hyacinths for Removal of Phenols from 
Polluted Waters, 
W77-11268 5G 


NUTRIENT REQUIREMENTS 
Chemical Composition and Nutrient Uptake of 
Wheat Varieties as Influenced by Moisture 
Regimes, 
W77-11092 3F 


Trickle Irrigation and Fertilization of Tomatoes 
in Sand Dunes: Water, N, and P Distributions 
in the Soil and Uptake by Plants, 

W77-11104 3F 


NUTRIENTS 
Seasonal Variation in the Nutrient Chemistry 
and Conservative Constituents in Coastal 


Alaskan Beaufort Sea Waters, 

W77-10899 2L 
Nitrates in Effluents from Irrigated Lands - 
Annual Report, 

W77-10941 5B 
Phytoplankton and Nutrients Near the Zion 
Nuclear Plant During Upwelling, 

W77-11150 SS 


The Association of Phytoflagellate Blooms in 
Lower New York Bay with Hypertrophication, 
W77-11261 sc 


Growth Rate and Nutrient Uptake of Two Cot- 
ton Cultivars Grown Under Irrigation, 


W77-11393 3F 
OATS 

Response of Oats to Water Deficit. I. 

Physiological Characteristics, 

W77-11100 21 

Response of Oats to Water Deficit. II. Growth 

and Yield Characteristics, 

W77-11101 21 
OBSERVATION WELLS 


Potentiometric Surface of Floridan Aquifer 
May 1975, and Change of Potentiometric Sur- 
face 1969 to 1975, Southwest Florida Water 
Management District and Adjacent Areas, 

W77-11376 % 


OCEAN DUMPING 


Ocean Dumping--Part 3 (Oversight of the 
Marine Protection, Research and Sanctuaries 


OlL 

Act of 1972, and Investigating the Waste 

Disposal in the New York Area), 

W77-11451 6E 

Ocean Dumping, 

W77-11469 5G 
OCEAN DUMPING ACT 

Ocean Dumping, 

W77-11469 5G 
OCEAN WAVES 


Note Concerning the Correlations in Space and 
Time of Surface Wave Amplitudes, 
W77-10886 2L 


OCEANOGRAPHIC DATA 
Analysis of Brine Disposal in the Gulf of Mex- 
ico. (3) Capline Sector, 


W77-11049 SE 
OCEANS 

Initial Dilution with Deepwater Diffusers, 

W77-10974 5B 


Ocean Dumping--Part 3 (Oversight of the 
Marine Protection, Research and Sanctuaries 
Act of 1972, and Investigating the Waste 


Disposal in the New York Area), 

W77-11451 6E 

O cean D umping > . 

W77-11469 5G 

Supertankers and the Law of the Sea, 

W77-11472 6E 

International Law, World Order and Human 

Progress, 

W77-11474 6E 
ODOR 

Hydrogen Peroxide Controls Odor, Corrosion 

in Collection Systems, 

W77-11487 5D 

Disinfection and Odor Control. 

W77-11497 5D 
OIL 


Environmental Quality Research, Fish and 
Aufwuchs Bioassay, Annual Report, 
W77-10951 5C 


JP-4 and JP-9 Fuel Toxicity Studies Using 
Fresh Water Fish and Aufwuchs, Annual Re- 


port, 

W77-10952 5C 
Mixed Function Oxidases in Marine Organisms 
in Relation to Petroleum Hydrocarbon 


Metabolism and Detection, 
W77-11241 5C 


The Effect of Petroleum Hydrocarbons on 
Reproduction of an Estuarine Planktonic 
Copepod in Laboratory Cultures, 

W77-11247 5C 


Effects of Crude Oil on the Locomotory Ac- 
tivity of Arctic Marine Invertebrates, 
W77-11285 5C 


Survival of Two Species of Amphipods in 
Aqueous Extracts of Petroleum Oils, 


W77-11289 5C 
Formation of Toxic Products from a No. 2 Fuel 
Oil by Photooxidation, 

W77-11291 SB 


Uptake and Clearance of Petroleum Hydrocar- 
bon in the Ringed Seal, Phoca Hispida, 
W77-11296 5C 


SU-45 





OIL 


Summary of Experimental Results: Controlled 
Ecosystem Pollution Experiments, 
W77-11326 5C 


OIL DISPERSANTS 
Acute Toxicity of Oil Dispersants to Marine 
Fish Larvae, 
W77-11333 SC 


OIL POLLUTION 
Redesign, Fabrication and Test of a 1000-GPM 
High Seas Oil Recovery System and Design 
Only of a 500-GPM High Seas Oil Recovery 
System, 
W77-10879 5G 


Marine Environmental Protection Program: An 
Analysis of Mission Performance. 


W77-10882 5G 
Oil Spill and Oil Pollution Reports, February 
1975 - April 1975, 

W77-10891 5G 


Coastal Zone Pollution in Indonesia with 
Emphasis on Oil. A Reconnaissance Survey. 
W77-10907 5B 


The Interrelationship of Material Toxicity 
Stream Properties and Quantity of Spilled 
Material in Assessing the Risk of Hazardous 
Material Spills, 

W77-10938 5B 


The Sediment Environment of Port Valdez, 
Alaska: The Effect of Oil on This Ecosystem, 
W77-10944 sc 


Acoustic Method for Detecting Leaks from 
Submerged Pipelines, 
W77-10995 5G 


Oil Absorbent Material and Method of Oil 
Removal, 
W77-11002 5G 


Process for Emergency Small Spill Control, 
W77-11005 5G 


Apparatus for Removal of Oil Films from 
Water, 
W77-11007 5G 


Device for Sucking the Upper Layer of a Pol- 
luted Water Surface, 
W77-11018 5G 


Time-Stressed Coastal Environments: Assess- 
ment and Future Action. 
W77-11022 5G 


Hydrocarbon Stress in Coastal Wetlands, 
W77-11031 5G 


Environmental Considerations of the Oil and 
Gas Production Industry in the Coastal Zone, 
W77-11032 5G 


Field Studies on Marine Life Inhabiting Areas 
of Chronic Low Level Exposure to Petroleum, 
W77-11033 5C 


Oil in Southern California Marshes, 
W77-11034 6 


State Protection from Oil Spills: Askew v 
American Waterways Operators, Inc., 


W77-11153 6E 
The Effects of Esso Corexit 9527 on the Fer- 
tilizing Capacity of Spermatozoa, 

W77-11307 5C 


SU-46 


SUBJECT INDEX 


Chemical Composition and Effects of Water 
Extracts of Petroleum on Eggs of the Sand Dol- 


lar Melitta Quinquiesperforata, 

W77-11345 5C 
Pollution Prevention--Vessel and Oil Transfer 
Facilities. 

W77-11461 5G 


National and International Efforts to Prevent 
Traumatic Vessel Source Oil Pollution, 


W77-11467 5G 

Supertankers and the Law of the Sea, 

W77-11472 6E 
OIL RECOVERY SYSTEMS 


Redesign, Fabrication and Test of a 1000-GPM 
High Seas Oil Recovery System and Design 
Only of a 500-GPM High Seas Oil Recovery 
System, 

W77-10879 5G 


OIL SPILLS 
Redesign, Fabrication and Test of a 1000-GPM 
High Seas Oil Recovery System and Design 
Only of a 500-GPM High Seas Oil Recovery 
System, 4 
W77-10879 : 5G 


Evaluation of a Passive Microwave Technique 
for the Measurement of Oil Film Thickness in a 
Test Tank Environment, 

'W77-10880 5A 


Marine Environmental Protection Program: An 
Analysis of Mission Performance. 
W77-10882 5G 


Oil Spill and Oil Pollution Reports, February 
1975 - April 1975, 
W77-10891 5G 


The Interrelationship of Material Toxicity 
Stream Properties and Quantity of Spilled 
Material in Assessing the Risk of Hazardous 
Material Spills, 

W77-10938 5B 


The Sediment Environment of Port Valdez, 
Alaska: The Effect of Oil on This Ecosystem, 
W77-10944 5C 


Environmental Quality Research, Fish and 
Aufwuchs Bioassay, Annual Report, 
W77-10951 ~— 


Process for Emergency Small Spill Control, 
W77-11005 5G 


State Protection from Oil Spills: Askew v 
American Waterways Operators, Inc., 
W77-11153 6E 


People v Texaco, Inc (County Regulation of 
Tidewater Bordering on or Lying Within its 
Boundaries). 

W77-11204 6E 


The Occurrence of Fin Rot in Mullet (Mugil 
cephalus) Associated with Crude Oil Con- 
tamination of an Estuarine Pond-Ecosystem, 

W77-11264 5C 


Effects of Crude Oil on the Locomotory Ac- 
tivity of Arctic Marine Invertebrates, 


W77-11285 5C 
Formation of Toxic Products from a No. 2 Fuel 
Oil by Photooxidation, 

W77-11291 5B 


Chemical Composition and Effects of Water 
Extracts of Petroleum on Eggs of the Sand Dol- 
lar Melitta Quinquiesperforata, 

W77-11345 5C 


Responses of Arctic Marine Benthic 
Crustaceans to Sediments Contaminated with 
Crude Oil, 

W77-11346 5C 


National and International Efforts to Prevent 
Traumatic Vessel Source Oil Pollution, 


W77-11467 5G 

Supertankers and the Law of the Sea, 

W77-11472 6E 
OIL WASTES 


The Sediment Environment of Port Valdez, 
Alaska: The Effect of Oil on This Ecosystem, 
W77-10944 5C 


Some Effects on the Ecology of a Littoral Zone 
Receiving the Wastes on an Oil Refinery 
(Quelques Donnees Sur L’Ecologie D’une Zone 
Marine Littorale Recevant les Rejets D’une 


Raffinerie de Petrole), 
W77-11282 5C 
Formation of Toxic Products from a No. 2 Fuel 
Oil by Photooxidation, 
W77-11291 5B 


Acute Toxicity of Oil Dispersants to Marine 
Fish Larvae, 


W77-11333 5C 

Pollution Prevention--Vessel and Oil Transfer 

Facilities. 

W77-11461 5G 
OILY WATER 


Survival of Two Species of Amphipods in 
Aqueous Extracts of Petroleum Oils, 
W77-11289 SC 


OKLAHOMA 
Hodgen v Kliewer (Boundary Changes Proper 
for Accretion but not Avulsion). 
W77-11187 6E 


OLEIC ACID 
Effect of a Pulp and Paper Mill Effluent on the 
Productivity of Periphyton and Phytoplankton, 
W77-11328 5C 


OLIGOCHAETES 
Effects of Heavy Metals on Survival and 
Respiration Rate of Tubificid Worms: Part I- 
Effects on Survival, 
W77-11250 5C 


Relation Between Nipigon Bay Benthic 
Macroinvertebrates and Selected Aspects of 
Their Habitat, 

W77-11329 SC 


Effects of Heavy Metals on Survival and 
Respiration Rate of Tubificid Worms: Part II - 
Effects on Respiration Rate, 

W77-11359 5C 


OLIGOTROPHY 
Zooplankton and Phytoplankton Studies in the 
Waterton Lakes, Alberta, Canada, 
W77-11415 5C 


ON-SITE INVESTIGATION 
Statement on Approaches to the Study of Pol- 
lution in Benthic Marine Environment, (In 
Italian), 
W77-11325 5C 
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ON-SITE INVESTIGATIONS 
Model Calculations for the Extraction of Soil 
Water by Ceramic Cups and Plates, 
W77-11230 2G 


Natural Variability in Distribution of an Inter- 
tidal Population of Macoma Balthica Subject to 
Potential Oil Pollution at Port Valdez, Alaska, 

W77-11301 5B 


is 
Effects of Crude Oil on the Locomotory Ac- 
tivity of Arctic Marine Invertebrates, 
W77-11285 5C 


ONTARIO (CANADA) 
Distributed Numerical Model for Estimating 
Runoff and Sediment Discharge of Ungaged 
Rivers, 1. The Information System, 
W77-11218 2A 


Distributed Numerical Model for Estimating 
Runoff and Sediment Discharge of Ungaged 
Rivers, 2. Model Development, 

W77-11219 2A 


Distributed Numerical Model for Estimating 
Runoff and Sediment Discharge of Ungaged 
Rivers, 3. Comparison with Other Simple 


Techniques, 

W77-11220 2A 
OPERATIONS 

Keep Maintenance in Mind When Designing or 

Using Pumps. 

W77-11488 5D 

Operation Control. 

W77-11498 5D 
OPTICAL PROPERTIES 

Remote Measurement of ‘Turbidity’ and Other 

Water Quality Parameters, 

W77-10985 SA 
OPTIMIZATION 


Designing Simulation Models for Optimization 
Studies, 
W77-10808 6A 


Simulation and Optimisation of a Biological 
Water Treatment Plant, 
W77-10816 5D 


A Catchment Simulation Model Developed for 
Urban and Urbanising Catchments with Par- 
ticular Reference to the Use of Automatic Op- 
timization Techniques, 

W77-10823 2E 


Systems Analysis, (Literature Review), 
W77-10832 6A 


Linked Models for Managing River Basin Salt 
Balance, 
W77-10849 4A 


OPTIMUM DEVELOPMENT PLANS 
Future Water Policies (A Commentary on the 
National Water Commission Report), 


W77-11160 6E 
ORANGE COUNTY (CALIF) 

Desalting’s Role in Future Water Resource 

Management, 

W77-11078 3A 
OREGON 

Public Rights in Ocean Beaches: A Theory of 

Prescription, 

W77-11157 6E 


SUBJECT INDEX 


Procedure for Determining or Establishing 
Water Rights in State Streams. 


W77-11197 6E 

Water Control Districts. 

W77-11198 6E 
ORGANIC CARBON 


Effect of Sediment Organic Matter on Migra- 
tion of Various Chemical Constituents During 
Disposal of Dredged Material, 

W77-10937 5B 


Relation Between Nipigon Bay Benthic 
Macroinvertebrates and Selected Aspects of 
Their Habitat, 


W77-11329 5C 
ORGANIC COMPOUNDS 

Hydrocarbon Stress in Coastal Wetlands, 

W77-11031 5G 
ORGANIC CONTAMINANTS 


Organic Contaminant Residues in Fishes from 
Nipigon Bay, Lake Superior, 
W77-11355 5C 


ORGANIC MATTER 
Organic Matter and Nitrogen Distribution in 
Some Mountain Heath Communities of the 
Source Lake Basin, Washington, 
W77-10803 5B 


Effect of Sediment Organic Matter on Migra- 
tion of Various Chemical Constituents During 
Disposal of Dredged Material, 

W77-10937 5B 


Benthic Invertebrates as Indicators of Organic 
Pollution in the Western Baltic Sea, 
W77-11281 SA 


ORGANIC POLLUTION INDICATORS 
Benthic Invertebrates as Indicators of Organic 
Pollution in the Western Baltic Sea, 
W77-11281 SA 


ORGANIC SOILS 
Organic Matter and Nitrogen Distribution in 
Some Mountain Heath Communities of the 
Source Lake Basin, Washington, 
W77-10803 5B 


ORGANIC WASTES 
Sea-Level Monitoring of the Incineration of Or- 
ganic Chloride Waste by M/T Vulcanus in the 
Northern Gulf of Mexico Shell Waste Burn No. 
2. : 
W77-10885 5G 


Process for the Purification of Waste Waters 
with Activated Carbon, 


W77-11012 SD 
Benthic Community Structure Near the Woods 
Hole Sewage Outfall, 

W77-11280 5C 

ORGANIZATIONS 

Institutions for Water Management in a Chang- 
ing World, 

W77-11466 6E 


ORGANO-METALLIC COMPLEXES 


Effect of Sediment Organic Matter on Migra- 
tion of Various Chemical Constituents During 
Disposal of Dredged Material, 

W77-10937 5B 


ORGANOCHLORINE RESIDUES 


Contamination of the Bird Life of the Camar- 
gue by Organochlorine Residues 


OUTER CONTINENTAL SHELF 


(Contamination De L’Avifaune Camarguaise 
Par Des Residus Organochlores), (In French), 
W77-11277 5C 


ORGANOPHOSPHOROUS COMPOUNDS 
Acute Toxicity of the Actellic Biocide to Fish, 
(In Bohemian), 
W77-11321 > 


Effects of Dietary Fenitrothion on Growth and 
Hierarchical Position of Brook Trout, 
W77-11354 ae 


ORGANOPHOSPHOROUS PESTICIDES 
Pesticide Residue Analysis of Storm-Drain 
Waters, 1975, 

W77-10933 SA 


Acute Toxicity of the Actellic Biocide to Fish, 
(in Bohemian), 
W77-11321 5C 


Effects of Dietary Fenitrothion on Growth and 
Hierarchical Position of Brook Trout, 
W77-11354 5C 


ORTSAND 
Ortsand: Origin and Diagnostic Value, (in Rus- 
sian), 


W77-11424 . 2G 
OSCILLATIONS (HARBORS) 

Oscillations in Harbors Containing Islands, 

W77-11046 2L 
OSMOTIC POTENTIAL 


Water Relations of Field Grown Cotton and 
Sorghum: Temporal and Diurnal Changes in 
Leaf Water, Osmotic, and Turgor Potentials, 

W77-11099 21 


OUTER CONTINENTAL SHELF 
Redesign, Fabrication and Test of a 1000-GPM 
High Seas Oil Recovery System and Design 
Only of a 500-GPM High Seas Oil Recovery 
System, 
W77-10879 5G 


Evaluation of a Passive Microwave Technique 
for the Measurement of Oil Film Thickness in a 
Test Tank Environment, 

W77-10880 SA 
Marine Environmental Protection Program: An 
Analysis of Mission Performance. 

W77-10882 5G 


An Analysis of Coastal Zone Management Pro- 


gram s to Determine Their Effect on 
the United States Air Force, 
W77-10883 5G 


Sea-Level Monitoring of the Incineration of Or- 
ganic Chloride Waste by M/T Vulcanus in the 
Northern Gulf of Mexico Shell Waste Burn No. 
2 


W77-10885 5G 
Sediment Suspension and Turbulence in an 
Oscillating Flume, 

W77-10887 2 


Suspended Sediment in the Littoral Zone at 
Ventnor, New Jersey, and Nags Head, North 
Carolina, 

W77-10888 2L 
Investigation of the Behavior of Trace Ele- 
ments in Ocean Water by the Desorption 


Method, 
W77-10889 5B 
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OUTER CONTINENTAL SHELF 


Water Quality Data During September 10-13, 
1974 at Ward Cove and Tongass Narrows, 
Alaska. 

W77-10890 5C 


Remote Sensing Study of Electric Generating 
Station Thermal Discharges to Barnegat Bay 
and Great Egg Harbor, New Jersey. 

W77-10892 SA 


Environmental Studies of an Arctic Estuarine 
System - Final Report. 


W77-10893 2L 
Introduction: Rationale, Objectives and Lo- 
gistics, 

W77-10894 2L 
A Study of Wind, Waves and Currents in Simp- 
son Lagoon, 

W77-10895 2L 


Beach Morphology and Sedimentology of 
Simpson Lagoon, 
W77-10896 2L 


Aspects of Size Distributions, Mineralogy and 
Geochemistry of Deltaic and Adjacent Shallow 
Marine Sediments, North Arctic Alaska, 

W77-10897 2L 


Fast Ice on the Northern Coast of Alaska, 
W77-10898 2C 


Seasonal Variation in the Nutrient Chemistry 
and Conservative Constituents in Coastal 
Alaskan Beaufort Sea Waters, 

W77-10899 2L 


Studies of Primary Productivity and 
Phytoplankton Organisms in the Colville River 
System, 

W77-10900 5C 


The Nearshore Benthos, 
W77-10901 2L 


Colville River Delta Fisheries Research, 
W77-10902 2L 


A Summary of Observations of Birds at Olik- 
tok Point and Notes on Birds Observed Along 
the Colville River--Summer 1971, 

W77-10903 2 


Time-Stressed Coastal Environments: Assess- 
ment and Future Action. 
W77-11022 5G 


Relative Significance of | Contemporary 
Dredging Impacts in San Diego Bay, an Histori- 
cally Stressed Environment, 

W77-11023 5G 


Impact of Dredging in the Tampa Bay Estuary, 
1976-1976, 
W77-11024 5C 


Containment Spoiling in Central Long Island 
Sound: An Example of Short-Term Biological 
Enhancement, 

W77-11025 ey 


Dredging and Its Impacts on Upper Ches- 
apeake Bay: Some Observations, 
W77-11026 5G 


Impacts of Coastal Dredging in San Pedro Bay, 
California, 


W77-11027 5G 
Coastal Zone Management: A Lawyer’s Per- 
spective, 

W77-11028 6E 
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The Role of Government in Real Estate 


Development, 

W77-11029 6E 
Recreational Development and Coastal Ecology 
- Seeking the Right Balance, 

W77-11030 6G 


Hydrocarbon Stress in Coastal Wetlands, 
W77-11031 5G 


Environmental Considerations of the Oil and 
Gas Production Industry in the Coastal Zone, 
W77-11032 5G 


Field Studies on Marine Life Inhabiting Areas 
of Chronic Low Level Exposure to Petroleum, 
W77-11033 5C 


Oil in Southern California Marshes, 
W77-11034 5C 


Impact of the Marsh Buggy on the Wetlands, 
W77-11035 4C 


Changes in Marsh Environments Through 
Canalization, ‘ 
W77-11036 : 5C 
The Galveston Bay System - A Multi-Stressed 
Environment, 


W77-11037 5C 
Erosion Defense Structures on the Puget Sound 
Shoreline, 

W77-11038 4D 
Ediz Hook: Past, Present, and Future, 
W77-11039 2L 
Human Induced Stress on the Caucasian Coast 
of the Black Sea, 

W77-11040 4D 
Shoreline Protection in Japan, 

W77-11041 4D 


Problems in the Adoption of New Ideas and 
Practices, 
W77-11042 6B 


Information, Criteria, and Guidelines to Im- 
prove Coastal Wetland Management, 
W77-11043 6G 


Environmental Implications of Man-Made 
Linear Elements in Coastal Wetlands, 
W77-11044 6G 


Water Quality and Molluscan Shellfish: An 
Overview of the Problems and the Nature of 
Appropriate Federal Laws, 

W77-11048 5G 


Analysis of Brine Disposal in the Gulf of Mex- 
ico. (3) Capline Sector, 
W77-11049 SE 


Progress Report. Deep Ocean Mining Environ- 
mental Study--Phase I. 


W77-11053 5C 
OUTFALL FAUNA 

Benthic Community Structure Near the Woods 

Hole Sewage Outfall, 

W77-11280 5C 
OVERGRAZING 


Possible Rainfall Reduction Through Reduced 
Surface Temperatures Due to Overgrazing, 
W77-11114 2B 





OWNERSHIP OF BEDS 
Atlantic City Electric Company v Bardin 
(State’s Right to Grant and Set Consideration 
for Lands Held in Public Trust). 
W77-11186 6E 


OXIDATION 
Ozone Oxidation of Waste Water, 
W77-11014 5D 


OYSTERS 
Two European Oyster (Ostrea Edulis) Mortali- 
ties Associated with an Abnormal Haemocytic 
Condition, 
W77-11263 5C 
OZONE 


Ozone Oxidation of Waste Water, 
W77-11014 5D 


Disinfection and Odor Control. 
W77-11497 5D 


PACIFIC COAST REGION 
Urban Renewal Agency of City of Monterey V 
California Coastal Zone Conservation Commis- 
sion (Municipal Corporation Exempt from 


Coastal Zone Conservation Act Permit 
Requirement). 
W77-11178 6E 
PACIFIC HAKE 


Zinc-65 Specific Activities in the Migratory 
Pacific Hake Merluccius Products, 


W77-11336 5B 
PALAEMONETES PUGIO 

Behavioral Effects of Mercury on Grass 

Shrimp, 

W77-11284 5C 
PAPILLOMATOSIS 


The Papillomatosis of the European Eel 
(Anguilla Anguilla L.): Analysis of Seasonal 
Fluctuations in the Tumor Incidence, 

W77-11324 5C 


PARAQUAT 
Changes in the Activity of Epiphytic Bacteria 
of Elodea canadensis and Chara vulgaris Fol- 
lowing Treatment with the Herbicide, Paraquat, 
W77-11273 5C 


PARTICLE SIZE 
Predicting Particle-Size Composition of Eroded 
Soil, 
W77-11409 2 


PASSIVE MICROWAVE RADIOMETRY 
Evaluation of a Passive Microwave Technique 
for the Measurement of Oil Film Thickness in a 
Test Tank Environment, 

W77-10880 SA 


PATENTS 
Apparatus for Collecting Deep-Sea Sediment 
Pore Water, 


W77-10881 7B 
Oil Spill and Oil Pollution Reports, February 
1975 - April 1975, 

W77-10891 5G 
Water Filter Device, 

W77-10993 5F 


Wave and Current Operated Power Generating 
Device, 


W77-10994 8B 
Acoustic Method for Detecting Leaks from 
Submerged Pipelines, 

W77-10995 5G 
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Soil Irrigation System and Method, 

W77-10996 3F 
Automatic Closure Valve for Water Sprinkler, 
W77-10999 3F 
Brake Means for an Air-Powered Sprinkler 
System, 

W77-11000 3F 


Reversible Self-Propelled Center Pivot Sprin- 
kler System, 
W77-11001 3F 


Oil Absorbent Material and Method of Oil 
Removal, 


W77-11002 5G 
Process for the Treatment of Acidic Waste 
Liquid Containing Dissolved Salts, 

W77-11003 5D 


Method for Preventing Gelation of Ther- 
mosetting Resins in Waste Water, 


W77-11004 5D 
Process for Emergency Small Spill Control, 
W77-11005 5G 
Liquid Treating Apparatus, 

W77-11006 5D 


Apparatus for Removal of Oil Films from 
Water, 


W77-11007 5G 
Irrigation Signal, 

W77-11008 3F 
Breakwater System, 

W77-11009 8B 
Method and Apparatus for Transporting an Ir- 
rigation Line, 

W77-11010 3F 


Process and Apparatus for Recovering Clean 
Water from Aqueous Wastes, 
W77-11011 5D 


Process for the Purification of Waste Waters 
with Activated Carbon, 


W77-11012 5D 
Methods of Recovering Wool Grease from 
Spent Wool Scouring Liquor, 

W77-11013 5D 
Ozone Oxidation of Waste Water, 

W77-11014 5D 


Sealing Material for Preventing Water-Leakage 
and Method of Manufacturing Same, 
W77-11015 8G 


Reactor for Purification of Water by Fluid Fil- 
tration, 
W77-11016 5F 


Apparatus for Disposal of Effluents, 
W77-11017 5D 


Device for Sucking the Upper Layer of a Pol- 
luted Water Surface, 


W77-11018 5G 
Dewatering Machine, 

W77-11019 5D 
Process for Scale Inhibition, 

W77-11021 5F 


SUBJECT INDEX 


PATH OF POLLUTANTS 
Experimental Analysis of the Transfers of a 
Micropollutant (ZN65) to the Terminal Con- 
sumer in a Fresh Water Ecosystem, (In 
French), 
W77-10913 5C 


Equilibrium Between Uptake and Elimination 
of Dieldrin by Channel Catfish, Ictalurus punc- 
tatus, 

W77-10955 x 


Modeling Nitrate Movement and Dissipation in 
Fertilized Soils, 
W77-10975 5B 


Lysimeter and Field Measurements of Chloride 
and Bromide Leaching in an Uncultivated 
Loamy Sand, 

W77-11232 SB 


Effects of Heavy Metals on Development of 
the Killifish, Fundulus Heteroclitus, 
W77-11252 5C 


Contamination of the Bird Life of the Camar- 
gue by Organochlorine Residues 
(Contamination De L’Avifaune i 
Par Des Residus Organochlores), (In French), 

W77-11277 se 


Uptake of Copper and Lead By a Metal 
Tolerant Isopod, Asellus Meridianus Rac., 


W77-11279 sc 
Uptake of Plutonium and Other Nuclear 
Wastes by Plankton, 

W77-11287 5C 


The Ultrastructure of the Chorion of the 
Fathead Minnow, Pimephales Promelas, 
W77-11293 5C 


Uptake and Clearance of Petroleum Hydrocar- 
bon in the Ringed Seal, Phoca Hispida, 


W77-11296 5C 
Contamination of Biological Samples by In- 
gested Sediment, 

W77-11298 SA 


Frequency Distributions of Trace Metal Con- 
centrations in Five Freshwater Fishes, 
W77-11300 5B 


Accumulation, Elimination, and Biotransforma- 
tion of the Lampricide 2’,5-Dichloro-4’- 
Nitrosalicylanilide by Chironomus Tentans, 

W77-11315 5C 


Zinc-65 Specific Activities in the Migratory 
Pacific Hake Merluccius Products, 


W77-11336 5B 
Dynamics of Some Trace Elements in Organs 
and Tissues of the Rudd, 

W77-11342 SB 


Extent of Effluent Influence on Lake Water 
Determined by Bacterial Population Distribu- 
tions, 

W77-11350 5B 


Effects of Environmental Factors on Radiocad- 
mium Uptake by Four Species of Marine 
Bivalves, 

W77-11352 5C 


Transfer of the Chlorinated Hydrocarbon PCB 
in a Laboratory Marine Food Chain, 
W77-11356 5B 


PERFORMANCE 


Surface-Water Quality in the Yampa River 
Basin, Colorado and Wyoming--An Area of Ac- 
celerated Coal Development, 

W77-11366 5B 


Effects on Ground-Water Quality from Irrigat- 
ing Pasture with Sewage Effluent Near Lake- 
land, Florida, 

W77-11381 5B 


PATHOGENIC BACTERIA - 
The Occurrence of Fin Rot in Mullet (Mugil 
cephalus) Associated with Crude Oil Con- 
tamination of an Estuarine Pond-Ecosystem, 
W77-11264 5C 


PATHOLOGY 
Changes in the Mechanical Strength of the 
Bone and in the Collagen Solubility of the Bone 
and the Skin of Carp Caused by beta- 
Aminopropionitrile and D-Penicillamine, 
W77-11271 5C 


PEAK DISCHARGE 
Flood Plain Information: Bayou Plaquemine 
Brule, Church Point, Louisiana. 
W77-10912 4A 


Flood Plain Information: Bull Creek, Austin, 
Texas. 
W77-10918 e 4A 


Flood Plain Information: Colorado River-Onion 
Creek to Montopolis Bridge, Austin, Texas. 
W77-10919 4A 


Flood Plain Information: Barfons and Sinking 
Creeks, Lebanon, Tennessee. 
W77-10920 4A 


Flood Plain Information: Bayou Fountain, 
Baton Rouge, Louisiana. 
W77-10921 4A 


PELYAD 
Survival of Coregonus Peled Larvae in Dif- 
ferent Salinities, 


W77-11338 5C 
PENALTIES (LEGAL) 
Criminal Prosecution for Water Pollution. 
W77-11192 6E 
PENNSYLVANIA 


Trough Creek Limestone Barrier Installation 
and Evaluation, 
W77-10943 5G 


PENTACHLOROPHENOL 
Acute Toxicity of Selected Organic Com- 
pounds, To Fathead Minnows, 


W77-10934 5C 
PERCENTAGE OF UNIONIZED AMMONIA 

Ammonia Toxicity, 

W77-10946 SC 
PERCOLATION 


Migration of Landfill Leachate Through Glacial 
Tills, 
W77-10968 SB 


PERENNIAL RYEGRASS 
Irrigation and Nitrogen Studies in S.23 
Ryegrass Grown for Seed, 1. Growth, Develop- 
ment, Seed Yield Components and Seed Yield, 
W77-11432 3F 
PERFORMANCE 
Marine Environmental Protection Program: An 
Analysis of Mission Performance. 
'W77-10882 5G 
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PERFORMANCE 
Keep Maintenance in Mind When Designing or 
Using Pumps. 
W77-11488 5D 
PERIPHYTON 


JP-4 and JP-9 Fuel Toxicity Studies Using 
Fresh Water Fish and Aufwuchs, Annual Re- 
port, 

W77-10952 5C 


Aquatic Field Surveys at Radford, Holston, 
Volunteer, and Milan Army Ammunition 
Plants, Vol. III - Volunteer Final Report, 

W77-10958 5C 


Algal Primary Production in the Zone of Sub- 
merged Vegetation of a Eutrophic Lake, 
W77-11480 SC 


PERIPHYTON ALGAE 
Effect of a Pulp and Paper Mill Effluent on the 
Productivity of Periphyton and Phytoplankton, 


W77-11328 sc 
PERMEABILITY 
Hydrogeologic Considerations in Liquid Waste 
Disposal, 
W77-10926 SE 


Irrigation with Brackish Water: Chemical and 
Hydraulic Changes in Soils Irrigated with 
Brackish Water Under Cotton Rotation, 

W77-11071 3C 


Penetrability and Sorptivity in Calcareous 
Soils, 
W77-11095 2G 


Water and Salt Flow Through Compacted 
Clays: I. Permeability of Compacted Illite and 
Montmorillonite, 

W77-11234 2G 


PERMETHRIN 
Toxicity of Pyrethoids to Juvenile Atlantic Sal- 
mon, 
W77-11305 & 


PERMITS 
Every Pond and Puddle--Or, How Far Can the 
Army Corps Stretch the Intent of Congress, 
W77-11165 6E 


Florida Environmental Permitting and Wet- 
lands Protection Act (Proposed Legislation). 
W77-11177 6E 


Urban Renewal Agency of City of Monterey V 
California Coastal Zone Conservation Commis- 
sion (Municipal Corporation Exempt from 


Coastal Zone Conservation Act Permit 
Requirement). 
W77-11178 6E 


Criminal Prosecution for Water Pollution. 
W77-11192 6E 


Sections 9 and 10 of the Rivers and Harbors 
Act of 1899: Potent Tools for Environmental 
Protection, 

W77-11470 6E 


PERMSELECTIVE MEMBRANES 
Ion-Permselective Membranes, 
W77-11075 3A 


PESTICIDE 
Toxicity of the Molluscicide Bayer 73 and 
Residue Dynamics of Bayer 2353 in Aquatic In- 
vertebrates, 
W77-11314 bg 
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PESTICIDE ANALYSIS 
Entomological Special Study No. 44-019-75/76, 
Pesticide Analysis of Surface Water Samples 
Collected in the Department of the Army Pesti- 
cide Monitoring Program 1 Sep 1972-Dec 1974, 
W77-10945 SA 


PESTICIDE RESIDUES 
Pesticide Residue Analysis of Storm-Drain 
Waters, 1975, 
W77-10933 SA 


Entomological Special Study No. 44-019-75/76, 
Pesticide Analysis of Surface Water Samples 
Collected in the Department of the Army Pesti- 
cide Monitoring Program 1 Sep 1972-Dec 1974, 

W77-10945 SA 


Equilibrium Between Uptake and Elimination 
of Dieldrin by Channel Catfish, Ictalurus punc- 
tatus, 


W77-10955 5C 
Toxicity and Uptake of Kepone in Marine 
Unicellular Algae, 

W77-11272 5C 


Contamination of the Bird Life of the Camar- 
gue by Organochlorine Residues 
(Contamination De L’Avifaune Camarguaise 
Par Des Residus Organochlores), (In French), 

W77-11277 5C 


PESTICIDES 
Coastal Zone Pollution in Indonesia with 
Emphasis on Oil. A Reconnaissance Survey. 


W77-10907 SB 
Pesticide Residue Analysis of Storm-Drain 
Waters, 1975, 

W77-10933 SA 


Equilibrium Between Uptake and Elimination 
of Dieldrin by Channel Catfish, Ictalurus punc- 
tatus, 


W77-10955 5C 
Toxicity and Uptake of Kepone in Marine 
Unicellular Algae, 

W77-11272 5C 


Hydrolytic Activation and Detoxication of 2,4- 





Dichlor Pp yacetic Acid Esters in 
Mosquitofish, 

W77-11290 5C 
Chlorine: Its Toxicity to Fish and Detoxifica- 
tion of Antimycin, 

W77-11310 5C 
Acute Toxicity of the Actellic Biocide to Fish, 
(In Bohemian), 

W77-11321 5C 


Hematological Changes in Fingerling Channel 
Catfish Exposed to Malachite Green, 
W77-11343 5C 


PETROLEUM HYDROCARBON METABOLISM 
Mixed Function Oxidases in Marine Organisms 
in Relation to Petroleum Hydrocarbon 
Metabolism and Detection, 

W77-11241 SC 


PHAEODACTYLUM TRICORNUTUM 
The Effects of Lead on Algae, IV. Effects of 
PB on Respiration and Photosynthesis of 


Phaeodactylum Tricommutum 
(Bacillariophyceae), 
W77-11361 5C 


PHAEOPHYTA 
The Effects of Lead on Algae, IV. Effects of 
PB on Respiration and Photosynthesis of 
Phaeodactylum Tricornutum 
(Bacillariophyceae), 
W77-11361 5C 


PHENOLOGY 
Water Stress and Phenology in Wheat, 
W77-11427 3F 


PHENOLS 
Reducing Coke Plant Effluent, 
W77-10922 5D 


Water Hyacinths for Removal of Phenols from 
Polluted Waters, 


W77-11268 5G 

Formation of Toxic Products from a No. 2 Fuel 

Oil by Photooxidation, 

W77-11291 : 5B 
PHOSPHATES 


The Effects of Various Components of Water 
Pollution on the Behavior of Some Aquatic 
Macrophytes of the Coastal Rivers of Israel, 

W77-11266 5C 


Some Effects on the Ecology of a Littoral Zone 
Receiving the Wastes on an Oil Refinery 
(Quelques Donnees Sur L’Ecologie D’une Zone 
Marine Littorale Recevant les Rejets D’une 
Raffinerie de Petrole), 

W77-11282 5C 


Composition of Mineral Phosphates and Con- 
version of Phosphorus Fertilizers in Floodplain 
Soils, (in Russian), 

W77-11405 2G 


Chromatographic Investigation of Inositol 
Phosphate Esters in Lake Waters, 
W77-11477 SA 


PHOSPHOROUS 
Results of Aquatic Surveys at Pine Bluff Ar- 
senal, Arkansas, September 1973 - October 
1974, 
W77-10947 5C 


PHOSPHORUS 
Response of Dryland Wheat to Phosphorus 
Fertilizer as Influenced by Profile Water 
Storage and Rainfall, 
W77-11093 3F 


Effect of P, Ca, and Mg Concentrations in 
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Microbiological Effects of Metal Ions in Ches- 
apeake Bay Water and Sediment, 
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Effect of a Pulp and Paper Mill Effluent on the 
Productivity of Periphyton and Phytoplankton, 
W77-11328 5C 


The Effects of Lead on Algae, IV. Effects of 
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Effects of Phreatophyte Removal on Water 
Quality in the Gila River Phreatophyte Project 
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PHYTOFLAGELLATE BLOOMS 


The Association of Phytoflagellate Blooms in 
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Plants, Vol. III - Volunteer Final Report, 
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Phytoplankton of the Upwelling Area of 
Northwest Africa: I. Pigments and Production 
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Phytoplankton and Nutrients Near the Zion 
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Bioassay Procedures for Marine Phytoplankton 
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The Association of Phytoflagellate Blooms in 
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Some Effects on the Ecology of a Littoral Zone 
Receiving the Wastes on an Oil Refinery 
(Quelques Donnees Sur L’Ecologie D’une Zone 
Marine Littorale Recevant les Rejets D’une 
Raffinerie de Petrole), 
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Identification of Ammonia as the Toxic Princi- 
ple of Red Tide in Noctiluca Milaris, (In 
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Summary of Experimental Results: Controlled 
Ecosystem Pollution Experiments, 
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Effect of a Pulp and Paper Mill Effluent on the 
Productivity of Periphyton and Phytoplankton, 
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Zooplankton and Phytoplankton Studies in the 
Waterton Lakes, Alberta, Canada, 
W77-11415 5C 


PHYTOSOCIOLOGICAL INVESTIGATION 
Relationship Between Water Pollution and the 
Flora of Two Coastal Rivers of Israel, 
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Phytoplankton of the Upwelling Area of 
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PINE BLUFF ARSENAL 
Results of Aquatic Surveys at Pine Bluff Ar- 
senal, Arkansas, September 1973 - October 
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PIPE FLOW 
A Program for the Stability Analysis of Pipe 
Poiseuille Flow, 
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Flow of Slurries in Pipelines, 
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The Influence of the Quality of Water on 
Ecological Systems, 
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Uptake of Plutonium and Other Nuclear 
Wastes by Plankton, 
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Some Aspects of the Daily Development of the 
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Zooplankton and Dredging: Research Perspec- 
tives from a Critical Review, 
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Israel Strives for Efficient Use of Water 
Resources, 
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Mass Mortalities of Adult Salmon, Salmo 
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Studies on the Yellow Spot Disease in 
Conchocelis - III. Aquatic Factors Influencing 
the Development of the Yellow Spot Disease, 
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PLANT GROWTH 
Physiological Basis for the Reduction of Plant 
Growth Under Conditions of Irrigation with 
Brackish Water and Possible Methods of 
Amelioration, xe 
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Effects of Brackish Water Irrigation on Yield 
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and Yield Characteristics, 

W77-11101 21 


Response of Dryland Cotton Plant Growth, 
Soil-Water Uptake, and Lint Yield to Two Ex- 
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PLANT PHYSIOLOGY 
Physiological Basis for the Reduction of Plant 
Growth Under Conditions of Irrigation with 
Brackish Water and Possible Methods of 
Amelioration, 
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On the Role of Leaf Water in Regulating 
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Water Relations of Field Grown Cotton and 
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Physiological Characteristics, 
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New Soil Implement Makes a Good Impres- 
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Shallow Aquifers Relative to Surface Water, 
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PLUTONIUM 
Further Investigations of Plutonium in Aquatic 
Biota of the Great Miami River Watershed In- 
cluding the Canai and Ponds in Miamisburg, 
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Dispersal of Plutonium from an Effluent Pulse 
in the Great Miami River, 
W77-11134 5C 


Preliminary Investigations of the Chemical 
Speciation of Plutonium in Natural Waters of 
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States, 
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The Association of Transuranic Elements with 
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Uptake of Plutonium and Other Nuclear 
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Chemical Composition of Lysimetric Waters of 
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POISEUILLE FLOW 
A Program for the Stability Analysis of Pipe 
Poiseuille Flow, 
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POISONOUS PLANTS 
Growth Inhibition Caused by Turbulence in the 
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POLAR REGIONS 

A Study of Wind, Waves and Currents in Simp- 

son Lagoon, 
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Respiratory Behavior of Freshwater Fish in 
Conditions of Aquatic Confinement and Semi- 
Confinement, (In French), 
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POLE ASSIGNMENT TECHNIQUE 
Control of Water Quality in Polluted Streams, 
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POLITICAL ASPECTS 
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Automated Measurement of River Productivity 
for Eutrophication Prediction, 
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POLLUTANT IDENTIFICATION 
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Quality in the Gila River Phreatophyte Project 
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Test Tank Environment, 
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Investigation of the Behavior of Trace Ele- 
ments in Ocean Water by the Desorption 
Method, 
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Pesticide Residue Analysis of Storm-Drain 
Waters, 1975, 
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Environmental Quality Research, Fish and 
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JP-4 and JP-9 Fuel Toxicity Studies Using 
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port, 
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A Colorimetric Method for Determination of 
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Overview, 
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Review of PCB Levels in the Environment, 
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1232 in an Interspecific Lentic Algal Assem- 
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POROUS MEDIA 
Mass Transfer Studies in Sorbing Porous Media 
1. Analytical Solutions, 
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Material Transport Through Porous Media: A 
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Studies on the Yellow Spot Disease in 
Conchocelis - III. Aquatic Factors Influencing 
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The Sediment Environment of Port Valdez, 
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Studies of Pressure and Energy of Standing 
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Phytoplankton Organisms in the Colville River 
System, 
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Some Effects on the Ecology of a Littoral Zone 
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(Quelques Donnees Sur L’Ecologie D’une Zone 
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PROJECTS 
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Soil, Water, Air Sciences Research. 
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A Viscous Antitumor Substance Obtained from 
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The Effects of Pesticides, Polychlorinated 
Biphenyls and Metals on the Growth and 
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The Sediment Environment of Port Valdez, 
Alaska: The Effect of Oil on This Ecosystem, 
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‘The Texas Open Beaches Act: Public Rights to 
Beach Access, 
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Constitutionality of the Eckhardt Ope:. 
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Heptachlor in Relation to Man and the En- 
vironment, 
W77-10957 5B 
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Studies on Determination of Alkyl Mercury in 
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PUBLIC RIGHTS 
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to Join the Trend of Increasing Public Access, 
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A Comparison of Environments of Rain 
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Erosion Defense Structures on the Puget Sound 
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W77-11038 4D 


PULP AND PAPER INDUSTRY 
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Macroinvertebrates and Selected Aspects of 
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W77-11329 5C 
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Nipigon Bay Fishes in Relation to a Pulp and 
Paper Mill Effluent, 

W77-11358 5C 


PULP WASTES 
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W77-11217 2F 
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Arizona Pump Water Budgets, 1977. 
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Design and Performance of a Simple Solar 
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Toxicity of Pyrethoids to Juvenile Atlantic Sal- 
mon, 
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Effect of a Pulp and Paper Mill Effluent on the 
Productivity of Periphyton and Phytoplankton, 
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RADIOACTIVE WASTES 
Investigation of the Behavior of Trace Ele- 
ments in Ocean Water by the Desorption 
Method, 
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Uptake of Plutonium and Other Nuclear 

Wastes by Plankton, 
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Zinc-65 Specific Activities in the Migratory 
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RADIOISOTOPES 
Investigation of the Behavior of Trace Ele- 
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Method, 
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Development of Plankton Organisms of an 
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cide Monitoring Program 1 Sep 1972-Dec 1974, 
W77-10945 5A 


ATHENS UNIV. (GREECE). ZOOLOGICAL 
LAB. AND MUSEUM. 

Marine Cladocera (Crustacea) in the 
Eutrophicated and Polluted Saronic Gulf 
(Greece), 

W77-11420 5C 


AUBURN UNIV., ALA. DEPT. OF CIVIL 
ENGINEERING. 

Water Transport from Roots to Soil, 

W77-11391 2G 


AUBURN UNIV., ALA. DEPT. OF FISHERIES 
AND ALLIED AQUACULTURES. 
Pesticide Levels in Sera of Moribund Channel 
Catfish from a Continuous Winter Mortality, 
W77-11330 5C 


Hematological Changes in Fingerling Channel 
Catfish Exposed to Malachite Green, 
W77-11343 5C 


AUGUSTANA COLL., SIOUX FALLS, S. DAK. 
DEPT. OF BIOLOGY. 
The Effects of Pesticides, _Polychlorinated 
Biphenyls and Metals on the Growth and 
Reproduction of Acanthamoeba Castellanii, 
W77-11306 5C 


AZOVSKII NAUCHNO-ISSLEDOVATELSKII 
INSTITUT RYBNOGO KHOZYAISTVA, 
ROSTOV-NA-DONU (USSR). 
The Effect of Salinity on the Early Develop- 
ment Stanzas of the Walleye (Lucioperca Lu- 
cioperca), 
W77-11339 5C 


BATTELLE-PACIFIC NORTHWEST LABS., 
RICHLAND, WASH. 
Comparative Cold Resistance of Three Colum- 
bia River Organisms, 
W77-11353 5C 


BELORUSSKII NAUCHNO- 
ISSLEDOVATELSKII INSTITUT 
POCHVOVEDENIYA I AGROKHIMII, MINSK 
(USSR). 
Composition of Mineral Phosphates and Con- 
version of Phosphorus Fertilizers in Floodplain 
Soils, (In Russian), 
W77-11405 2G 


Assessment of the Salinization of Irrigated 
Soils of Cotton Fields by Aerial Photos, (In 
Russian), 

W77-11475 3C 


BEN-GURION UNIV. OF THE NEGEV, 
BEERSHEBA (ISRAEL). INST. OF DESERT 
ECOLOGY. 

Use of Geothermal Brackish Water for Soil 


Warming and Vegetable Irrigation, 

W77-11066 3C 
Effects of Brackish Water Irrigation on Yield 
and Development of Cotton, 

W77-11067 “ 


BEN GURION UNIV. OF THE NEGEV, 
BEERSHEBA (ISRAEL). RESEARCH AND 
DEVELOPMENT AUTHORITY. 

On the Role of Leaf Water in Regulating 

Metabolism, 

W77-11070 21 








BEN GURION UNIV. OF THE NEGEV, 
BEERSHEVA (ISRAEL). DIV. OF MEMBRANES 
AND ION EXCHANGERS. 
Electrodialysis in Water Desalination and the 
Influence of Ion Exchange Resin Introduction 
into the Apparatus, 
W77-11074 3A 


Ion-Permselective Membranes, 
W77-11075 3A 


BEN GURION UNIV. OF THE NEGEV 
(ISRAEL). INST. OF DESERT RESEARCH. 
International Symposium on Brackish Water as 
a Factor in Development. 
W77-11055 3C 


BERGBAU-FORSCHUNG G.M.B.H., ESSEN 
(WEST GERMANY). (ASSIGNEE). 
Process for the Purification of Waste Waters 
with Activated Carbon, 
W77-11012 5D 


BIOLOGISCHE ANSTALT HELGOLAND 
(WEST GERMANY). 
Benthic Invertebrates as Indicators of Organic 
Pollution in the Western Baltic Sea, 
W77-11281 SA 


On the Influence of Sewage Pollution on 
Inshore Benthic Communities In the South of 
Kiel Bay. Part 2. Quantitative Studies on Com- 
munity Structure, 

W77-11362 5C 


BRADFORD UNIV. (ENGLAND). DEPT. OF 
ECONOMICS. 
The Use of Crossover Discount Rates in Irriga- 
tion Scheme Design, 
W77-11401 3F 


BRITISH COLUMBIA UNIV., VANCOUVER. 
DEPT. OF CIVIL ENGINEERING. 

U.B.C. Watershed Model, 

W77-10969 2A 


BRITISH COLUMBIA UNIV., VANCOUVER. 
WESTWATER RESEARCH CENTRE. 
Institutions for Water Management in a Chang- 
ing World, 
W77-11466 6E 


BRUSSELS UNIV. (BELGIUM); AND GHENT 
RIJKSUNIVERSITEIT (BELGIUM). 
Computer Simulation in Water Resources 
Systems. 
W77-10806 2A 


BUREAU OF INDIAN AFFAIRS, 
WASHINGTON, D.C. 
Confiscation of Indian Winter’s Rights in the 


Upper Missouri River Basin, 

W77-11154 6E 
BUTLER UNIV., INDIANAPOLIS, IND. 
HOLCOMB RESEARCH INST. 

Environmental Modeling and Decision Making: 

The United States Experience. 

W77-10839 6A 

Water Resource Modeling. 

W77-10840 6A 

Ecological Modeling. 

W77-10841 6A 


Regional Environmental Management Model- 


ing. 
W77-10842 6A 
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BEN GURION UNIV. OF THE NEGEV, BEERSHEVA (ISRAEL). DIV. OF MEMBRANES AND 


CALDWELL CONNELL ENGINEERS, 
MELBOURNE (AUSTRALIA). 
Initial Dilution with Deepwater Diffusers, 
W77-10974 5B 


CALIFORNIA INST. OF TECH., PASADENA. 
General Scour and Fill Along a Stream Reach, 
W77-10982 8B 


CALIFORNIA INST. OF TECH., PASADENA. 
W.M. KECK LAB. OF HYDRAULICS AND 
WATER RESOURCES. 

Wave Induced Oscillations in Harbors with 

Connected Basins, 

W77-10884 8B 


CALIFORNIA STATE UNIV., HUMBOLDT, 
ARCATA. DEPT. OF FISHERIES. 
Seawater Inhibition of Nitrite Toxicity to Chin- 
ook Salmon, 
W77-11294 5C 


CALIFORNIA UNIV., BERKELEY. DEPT. OF 
CIVIL ENGINEERING. 
Transverse Mixing in Partially Stratified Flow, 
W77-10965 . 8B 


CALIFORNIA UNIV., BERKELEY. 
HYDRAULIC ENGINEERING LAB. 
Sediment Suspension and Turbulence in an 
Oscillating Flume, 
W77-10887 2J 


CALIFORNIA UNIV., BERKELEY. LAWRENCE 
BERKELEY LAB.; AND CALIFORNIA UNIV., 
BERKELEY. DEPT. OF MINERAL SCIENCES 
AND MINERAL ENGINEERING. 
Numerical Model for Saturated-Unsaturated 
Flow in Deformable Porous Media, 1. Theory, 
W77-11223 2F 


CALIFORNIA UNIV., BERKELEY. SCHOOL OF 
LAW. 
Sections 9 and 10 of the Rivers and Harbors 
Act of 1899: Potent Tools for Environmental 


Protection, 

W77-11470 6E 
CALIFORNIA UNIV., BERKELEY. SEA WATER 
CONVERSION LAB. 

The Role of Membrane Methods in the 

Desalination of Brackish Water, 

W77-11076 3A 


CALIFORNIA UNIV., DAVIS. DEPT. OF 
AGRONOMY AND RANGE SCIENCE. 
Effects of Irrigation History on Responses of 
Cotton to Subsequent Water Stress, 
W77-11430 3F 


CALIFORNIA UNIV., DAVIS, DEPT. OF CIVIL 
ENGINEERING. 
Linked Models for Managing River Basin Salt 
Balance, 
W77-10849 4A 


CALIFORNIA UNIV., DAVIS. DEPT. OF 
PATHOLOGY. 
Hepatomas in Marine Fish from an Urban 
Estuary, 
W77-11253 5C 


CALIFORNIA UNIV., IRVINE. 
Environmental Quality Research, Fish and 
Aufwuchs Bioassay, Annual Report, 
W77-10951 


JP-4 and JP-9 Fuel Toxicity Studies Using 
Fresh Water Fish and Aufwuchs, Annual Re- 


port, 
W77-10952 5C 





Effects of Pollutants on Embryos and Larvae 
of Amphibian Species, Second Annual Report, 
W77-10956 5C 


CALIFORNIA UNIV., LIVERMORE. 
LAWRENCE LIVERMORE LAB. 
Pesticide Residue Analysis of Storm-Drain 
Waters, 1975, 
W77-10933 SA 


CALIFORNIA UNIV., LOS ANGELES. 
Reclamation of Irrigation Field Drainage 
Water, 

W77-11113 5D 


CALIFORNIA UNIV., RIVERSIDE. DEPT. OF 
SOIL SCIENCE AND AGRICULTURAL 
ENGINEERING. 

Nitrates in Effluents from Irrigated Lands - 

Annual Report, 

W77-10941 5B 


Influence of Soil Properties, Leaching Frac- 
tion, and Plant Water Uptake on Solute Con- 
centration Distribution, 

W77-11222 2G 


Sampling the Unsaturated Zone in Irrigated 
Field Plots, 
W77-11400 2G 


CALIFORNIA UNIV., SANTA BARBARA. 
MARINE SCIENCE INST. 
Oil Spill and Oil Pollution Reports, February 
1975 - April 1975, 
W77-10891 5G 


CAMBRIDGE UNIV. (ENGLAND). 
The Development of Modelling and Simulation 
Techniques Applied to a Computer-Based 
Telecontrol Water Supply System, 
W77-10826 4A 


CAMBRIDGE UNIV. (ENGLAND). CONTROL 
AND SYSTEMS DIV. 
A Dynamic-Stochastic Model for Water Quality 
in Part of the Bedford-Ouse River System, 
W77-10811 5B 


CAMBRIDGE UNIV. (ENGLAND). DEPT. OF 
APPLIED BIOLOGY. 
Uptake of Copper and Lead By a Metal 
Tolerant Isopod, Asellus Meridianus Rac., 
W77-11279 5C 


CAMBRIDGE UNIV. (ENGLAND). DEPT. OF 
ENGINEERING. 
A Recursive Approach to Time-Series Analysis 
for Multivariable Systems, 
W77-10807 5B 


CAMP, DRESSER AND MCKEE, INC., 
BOSTON, MASS. 

Consultant Looks at 208 Program, 

W77-11166 6E 


CANADA CENTRE FOR INLAND WATERS, 
BURLINGTON (ONTARIO). 
Effect of a Pulp and Paper Mill Effluent on the 
Productivity of Periphyton and Phytoplankton, 
W77-11328 5C 


Filtering Rate Performance of Daphnia 
Retrocurva in Pulp Mill Effluent, 
W77-11349 5C 


Organic Contaminant Residues in Fishes from 
Nipigon Bay, Lake Superior, 
W77-11355 5C 
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CARNEGIE-MELLON UNIV., PITTSBURGH, 
PA. ENVIRONMENTAL STUDIES INST. 
Reducing Coke Plant Effluent, 
W77-10922 5D 


CASE WESTERN RESERVE UNIV., 
CLEVELAND, OHIO. DEPT. OF SYSTEMS 
ENGINEERING. 

Management of Groundwater and Surface 

Water Via Decomposition, 

W77-10845 4B 


CATHOLIC UNIV., OF AMERICA, 
WASHINGTON, D.C. 
An Application of the Interregional I/O Model 
for the Study of the Impact of the McClellan- 
Kerr Arkansas River Multiple Purpose Project, 


W77-10831 6A 
CENTER FOR LAW AND SOCIAL POLICY, 
WASHINGTON, D.C. 

Law At Sea, 

W77-11175 6E 


CENTRAL AND SOUTHERN FLORIDA FLOOD 
CONTROL DISTRICT, WEST PALM BEACH. 





RESOURCE PLANNING DEPT. 

Autocorrelation Characteristics of 

Hydromet logical Data of the United 

States, 

W77-10805 2B 
CENTRAL ARID ZONE RESEARCH INST., 
JODHPUR (INDIA). 

Solar Energy Utilization for Arid Zone 

Development, 

W77-11090 3A 


Solar Energy Research at Cazri, Jodhpur-- 
Achievements and Future Plans, 
W77-11110 3A 


CENTRAL SALT AND MARINE CHEMICALS 
RESEARCH INST., BHAVNAGAR (INDIA). 
Solar Distillation in India, 
W77-11087 3A 


CENTRO DI RICERCA IBM DI PISA (ITALY). 
The Arno River Model Problems, Methodolo- 
gies and Techniques, 

W77-10809 2A 


CESKOSLOVENSKA AKADEMIE VED, 
PRAGUE. INST. OF HYDRODYNAMICS. 
Sap Stream Velocity as an Indicator of the 
Transpirational Process, 
W77-10976 2D 


CHESAPEAKE RESEARCH CONSORTIUM, 
INC., BALTIMORE, MD. 
Information, Criteria, and Guidelines to Im- 
prove Coastal Wetland Management, 
W77-11043 6G 


CHEVRON OIL CO., NEW ORLEANS, LA. 
Hydrocarbon Stress in Coastal Wetlands, 
W77-11031 5G 


CHEVRON RESEARCH CO., RICHMOND, 
CALIF. 
Field Studies on Marine Life Inhabiting Areas 
of Chronic Low Level Exposure to Petroleum, 
W77-11033 5C 


CLEMSON UNIV., S.C. DEPT. OF 
ENVIRONMENTAL SYSTEMS ENGINEERING. 
Dynamic Models and Computer Simulation of 
Wastewater Treatment Systems, 
W77-10814 5D 


ORGANIZATIONAL INDEX 


COAST GUARD DISTRICT (13TH), SEATTLE, 
WASH. 
National and International Efforts to Prevent 
Traumatic Vessel Source Oil Pollution, 
W77-11467 5G 


COAST GUARD, WASHINGTON, D.C. 
Pollution Prevention--Vessel and Oil Transfer 
Facilities. 
W77-11461 5G 


COAST GUARD, WASHINGTON, D.C. MARINE 
ENVIRONMENTAL PROTECTION DIV. 
Marine Environmental Protection Program: An 
Analysis of Mission Performance. 
W77-10882 5G 


COASTAL ENGINEERING RESEARCH 
CENTER, FORT BELVOIR, VA. 
Suspended Sediment in the Littoral Zone at 
Ventnor, New Jersey, and Nags Head, North 
Carolina, 
W77-10888 2L 


COASTAL ENVIRONMENTS, INC., BATON 
ROUGE, LA. 
Environmental Implications of Man-Made 
Linear Elements in Coastal Wetlands, 
W77-11044 6G 


COASTAL SOCIETY, ARLINGTON, VA. 
Time-Stressed Coastal Environments: Assess- 
ment and Future Action. 

W77-11022 5G 


COLD REGIONS RESEARCH AND 
ENGINEERING LAB., HANOVER, N. H. 
Effect of Sediment Organic Matter on Migra- 
tion of Various Chemical Constituents During 
Disposal of Dredged Material, 
W77-10937 5B 


COLORADO SCHOOL OF MINES, GOLDEN. 
DEPT. OF CHEMISTRY; AND COLORADO 
SCHOOL OF MINES, GOLDEN. DEPT. OF 
GEOCHEMISTRY. 

Toxic Metals in Ground Water of the Front 

Range, Colorado, 

W77-10853 SA 


COLORADO STATE UNIV., FORT COLLINS. 

DEPT. OF AGRICULTURAL ENGINEERING. 
Surveillance in Water Quality Management, 
W77-11478 5G 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF CIVIL ENGINEERING; AND 
GEOLOGICAL SURVEY, MENLO PARK, 
CALIF. WATER RESOURCES DIV. 
Stochastic Point-Rainfall Simulation, 
W77-11387 2A 


COLUMBIA UNIV., NEW YORK. SEMINARS 
ON POLLUTION AND WATER RESOURCES. 
Water Resources Data Bank in New Jersey and 
Computations of Extreme Flows, 
W77-10830 7C 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
CANBERRA (AUSTRALIA). DIV. OF 
ENVIRONMENTAL MECHANICS. 
Experimental Studies of Wetting Front Insta- 
bility Induced by Gradual Change of Pressure 
Gradient and by Heterogeneous Porous Media, 
W77-11233 2G 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 


DEBEVOISE AND LIBERMAN, WASHINGTON, D.C. 


CANBERRA (AUSTRALIA). DIV. OF LAND USE 
RESEARCH. 
Cavitation and Resistance to Water Flow in 
Plant Roots, 
W77-11106 21 


Water Stress and Phenology in Wheat, 
W77-11427 3F 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
CANBERRA (AUSTRALIA). DIV. OF SOILS. 
Use of a Versatile Experimental System for 
Soil Erosion Studies, 
W77-11237 2 


CONSIGLIO NAZIONALE DELLE RICERCHE, 
MILAN (ITALY). CENTRO DI TEORIA DEI 
SISTEMI. 

Optimal Allocation of Artificial In-Stream 

Aeration, 

W77-10835 5G 


CONSUMER POWER CO., JACKSON, MICH. 
DEPT. OF ENVIRONMENTAL SERVICES. 
The Effect of Chlorine Toxicity on Certain 
Blood Parameters of Adult Rainbow Trout 
(Salmo Gairdneri), 
W77-11286 5C 
CORNELL UNIV., ITHACA, N.Y. DEPT. OF 
ENVIRONMENTAL ENGINEERING. 


Systems Analysis, (Literature Review), 
W77-10832 6A 


CORNELL UNIV., ITHACA, N.Y. SCHOOL OF 
CIVIL AND ENVIRONMENTAL 


ENGINEERING. 
Prescriptive Models for Nonstructural Flood- 
plain Planning, 
W77-10847 6F 


Determination of Regional Evapotranspiration 
from Upper Air Meteorological Data, 


W77-11211 2D 
Viscoelastic Aquifer Model Applied to Sub- 
sidence Due to Pumping, 

W77-11217 2F 
Regionalized Drought Flow Hydrographs from 
a Mature Glaciated Plateau, 

W77-11221 2E 


CORPUS CHRISTI DEPT. OF PUBLIC 
UTILITIES, TEX. 
Hydrogen Peroxide Controls Odor, Corrosion 
in Collection Systems, 


W77-11487 SD 
CUBIC CORP., SAN DIEGO, CALIF. 
(ASSIGNEE). 

Ozone Oxidation of Waste Water, 

W77-11014 5D 


DALHOUSIE UNIV., HALIFAX (NOVA 
SCOTIA). DEPT. OF OCEANOGRAPHY. 
A Universal Form for Shoreline Run-Up Spec- 


tra, 
W77-10973 2L 


DAYTON UNIV., OHIO. DEPT. OF PHYSICS. 
Compounds of Zinc and Copper in Sewage 
Sludge Determined by Electron Spectroscopy, 
W77-11482 SA 


DEBEVOISE AND LIBERMAN, WASHINGTON, 
D.C. 
Regulation of Forestry Related Nonpoint 
Source Pollution Under the Federal Water Pol- 
lution Control Act Amendments of 1972, 
W77-11458 








DEPARTMENT OF AGRICULTURE, 
KELMSCOTT (AUSTRALIA). 
Efficiency of Sprinkler Irrigation Systems, 
W77-11084 


DEPARTMENT OF AGRICULTURE, 
SASKATOON (SASKATCHEWAN). RESEARCH 
STATION. 

An Asphalt Incorporator and Packer for Lining 

Irrigation Ditches, 

W77-11411 4A 


DEPARTMENT OF AGRICULTURE, 
SUMMERLAND (BRITISH COLUMBIA). 
RESEARCH STATION. 

Temperature Effects on Emitter Discharge 

Rates, 

W77-11406 3F 


DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH, PALMERSTON 
NORTH (NEW ZEALAND). PLANT 
PHYSIOLOGY DIV. 
Water Retention in Soil Underlain by a Coarse- 
Textured Layer: Theory and a Field Applica- 
tion, 
W77-10977 2G 


DEPARTMENT OF STATE, WASHINGTON, D. 
cc 
International Law, World Order and Human 
Progress, 

W77-11474 6E 


DEPARTMENT OF STATE, WASHINGTON, 
D.C. OFFICE OF THE LEGAL ADVISOR. 
United States Approaches to the Salinity 
Problem on the Colorado River, 
W77-11170 6E 


DEPARTMENT OF THE ENVIRONMENT, 
READING (ENGLAND). CENTRAL WATER 
PLANNING UNIT. 
Planning Model for Simulating Distribution and 
Cost in a Regional Water Supply System, 
W77-10822 6A 


Heavy Metal Accumulation in the Vicinity of a 
Desalination Plant, 
W77-11278 5B 


DWARS, HEEDERIK AND VERHIEY LTD., 
AMERSFOORT (NETHERLANDS). 
Optimizing a Pressurized Pipe-Line Network 
Using a New Method, 
W77-10829 5D 


ECOLE NATIONALE SUPERIEURE 
D’AGRONOMIQUE ET DES INDUSTRIES 
ALIMENTAIRES DE NANCY (FRANCE). 
LABORATOIRE MATIERE ORG. ENVIRON. 
Study of Mineralization in an Agricultural Soil 
of Residual Muds of Various Origins, (In 
French), 
W77-10998 5G 


ECONOMIC RESEARCH SERVICE, 
WASHINGTON, D.C. 
The Values of Goods and Services-—-Implica- 
tions for a Flexible National Water Policy, 
W77-10837 6B 


EDGEWOOD ARSENAL, ABERDEEN 
PROVING GROUND, MD., BIOMEDICAL LAB. 
Results of Aquatic Surveys at Pine Bluff Ar- 
senal, Arkansas, September 1973 - October 
1974, 
W77-10947 Gs 


EIDGENOESSISCHE TECHNISCHE 
HOCHSCHULE, ZURICH (SWITZERLAND); 
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DEPARTMENT OF AGRICULTURE, KELMSCOTT (AUSTRALIA). 


AND EIDGENOESSISCHE ANSTALT FUER 
WASSERVERSORGUNG, 
ABWASSERREINIGUNG UND 
GEWAESSERSCHUTZ, ZURICH 
(SWITZERLAND). 
Simulation and Optimisation of a Biological 
Water Treatment Plant, 


W77-10816 5D 
Description of an Intended Project on Water 
Quality Estimation, 

W77-10817 5B 


ELECTRIC POWER RESEARCH INST., PALO 
ALTO, CALIF. 
Report of a Workshop on the Impact of Ther- 
mal Power Plant Cooling Systems on Aquatic 
Environments, Vol. I. Working Group Results. 
W77-11123 5C 


ENERGY RESEARCH AND DEVELOPMENT 

ADMINISTRATION, PITTSBURGH, PA. 

PITTSBURGH ENERGY RESEARCH CENTER. 
Analyses of Tars, Chars, Gases, and Water 
Found in Effluents from the Synthane Process, 
W77-10989 SA 


ENERGY RESEARCH AND DEVELOPMENT 
ADMINISTRATION, WASHINGTON, D.C. DIV. 
OF BIOMEDICAL AND ENVIRONMENTAL 
RESEARCH. 

Workshop on Environmental Research for 

Transuranic Elements. 

W77-11128 5C 


ENVIRONMENTAL DEFENSE FUND, EAST 
SETAUKET, N.Y. 
Coastal Zone Management: A Lawyer’s Per- 
spective, 
W77-11028 6E 


ENVIRONMENTAL PROTECTION AGENCY, 
ANCHORAGE, ALASKA. ALASKA 
OPERATIONS OFFICE; ENVIRONMENTAL 
PROTECTION AGENCY, SEATTLE, WASH. 
REGION X.; AND ENVIRONMENTAL 
PROTECTION AGENCY, SEATTLE, WASH. 
ANALYSIS DIV. 

Water Quality Data During September 10-13, 

1974 at Ward Cove and Tongass Narrows, 

Alaska. 

W77-10890 5C 


ENVIRONMENTAL PROTECTION AGENCY, 
DENVER, COLO. NATIONAL FIELD 
INVESTIGATIONS CENTER. 
Remote Sensing Study of Electric Generating 
Station Thermal Discharges to Barnegat Bay 
and Great Egg Harbor, New Jersey. 
W77-10892 SA 


ENVIRONMENTAL PROTECTION AGENCY, 
DENVER, COLO. REGION VII. 

Ammonia Toxicity, 

W77-10946 5C 


Palmer Lake Sanitation District, Palmer Lake, 
Colorado (Environmental Impact Statement). 
W77-11452 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, D.C. 
Coal Mine Point Source Category Effluent 
Guidelines and Standards. 
W77-11152 6E 


EPA Jurisdiction Over Well Injection Under 
the Federal Water Pollution Control Act, 
W77-11164 


Louisiana Pacific Corporation and Crown 
Simpson Pulp Company (Requests for Vari- 


ances from BPCTCA). 
W77-11459 5G 
Aquaculture Projects. 
W77-11460 5G 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, D.C. OFFICE OF PESTICIDE 
PROGRAMS. 

Heptachlor in Relation to Man and the En- 

vironment, 

W77-10957 5B 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, D.C. OFFICE OF TOXIC 
SUBSTANCES. 
Review of PCB Levels in the Environment, 
W77-10935 5B 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, D. C. OFFICE OF WATER 
PROGRAM OPERATIONS. 
Cost-Effective Comparison of Land Applica- 
tion and Advanced Wastewater Treatment, 
W77-10928 


ENVIRONMENTAL RESEARCH LAB., 
DULUTH, MINN. 
Acute Toxicity of Selected Organic Com- 
pounds, To Fathead Minnows, 
W77-10934 5C 


Toxicity of DDT Food and Water Exposure to 
Fathead Minnows, 
W77-10960 5C 


ENVIRONMENTAL RESEARCH LAB., GULF 
BREEZE, FLA. 
Toxicity and Uptake of Kepone in Marine 
Unicellular Algae, 
W77-11272 5C 


Kepone (Trade Name): Chronic Effects on 
Embryo, Fry, Juvenile, and Adult Sheepshead 
Minnows (Cyprinodon Variegatus), 

W77-11319 5C 


Acute Toxicity of Kepone to Four Estuarine 
Animals, 
W77-11320 5C 


ENVIRONMENTAL RESEARCH LAB., JOHNS 

ISLAND, S.C. BEARS BLUFF FIELD STATION. 
Responses of Early Life History Stages of the 
Striped Bass, Morone Saxatilis to Chlorination, 
W77-11246 5C 


ENVIRONMENTAL RESEARCH LAB., 
NARRAGANSETT, R.I. 
Acute Toxicity of Water-Borne Dimethyl- 
nitrosamine (DMN) to Fundulus Heteroclitus 


(L.), 
W77-11327 5C 
Effects of Environmental Factors on Radiocad- 


mium Uptake by Four Species of Marine 
Bivalves, 


W77-11352 5C 
ENVIROTECH CORP., MENLO PARK, CALIF. 
(ASSIGNEE). 

Dewatering Machine, 

W77-11019 5D 


EXETER UNIV. (ENGLAND). DEPT. OF 
GEOGRAPHY. 
Assessing the Accuracy of Suspended Sedi- 
ment Rating Curves for a Small Basin, 
W77-11210 2 
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EXXON PRODUCTION RESEARCH CO., 
HOUSTON, TEX. (ASSIGNEE). 
Acoustic Method for Detecting Leaks from 
Submerged Pipelines, 
W77-10995 5G 


FISH AND WILDLIFE SERVICE, COLUMBIA, 

MO. FISH-PESTICIDE RESEARCH LAB. 
Toxicity of the Molluscicide Bayer 73 and 
Residue Dynamics of Bayer 2353 in Aquatic In- 
vertebrates, 


W77-11314 5C 
FISH AND WILDLIFE SERVICE, LA CROSSE, 
WIS. FISH CONTROL LAB. 


Formalin: Its Toxicity to Nontarget Aquatic 
Organisms, Persistence, and Counteraction, 
W77-11309 5C 


Chlorine: Its Toxicity to Fish and Detoxifica- 
tion of Antimycin, 
W77-11310 SC 


Malachite Green: Its Toxicity to Aquatic Or- 
ganisms, Persistence and Removal with Ac- 
tivated Carbon, 

W77-11311 5C 


Toxicity of Furanace to Fish, Aquatic Inver- 
tebrates, and Frog Eggs and Larvae, 
W77-11312 oa 


Efficacy of 3-Trifluoromethy!-4-Nitrophenol 
(ITFM), 2’, 5-Dichloro-4’-Nitrosalicylanilide 
(Bayer 73), and a 98:2 Mixture as Lampricides 
in Laboratory Studies, 

W77-11313 by 


FISHERIES AND MARINE SERVICE, 
NANAIMO (BRITISH COLUMBIA). 
BIOLOGICAL STATION. 
Acidification of Lakes in Canada by Acid 
Precipitation and the Resulting Effects on 
Fishes, 
W77-11257 5C 


FISHERIES AND MARINE SERVICE, OTTAWA 
(ONTARIO). GREAT LAKES BIOLIMNOLOGY 
LAB. 

Density, Distribution and Movement of 
Nipigon Bay Fishes in Relation to a Pulp and 
Paper Mill Effluent, 

W77-11358 sc 


FISHERIES AND MARINE SERVICE, OTTAWA 
(ONTARIO). OCEANOGRAPHY BRANCH. 
Aquatic Environmental Quality: Problems and 
Proposals, 
W77-11421 5A 


FISHERIES AND MARINE SERVICE, ST. 
ANDREWS (NEW BRUNSWICK). BIOLOGICAL 
STATION. 

Toxicity of Pyrethoids to Juvenile Atlantic Sal- 

mon, 

W77-11305 5C 


Effects of Dietary Fenitrothion on Growth and 
Hierarchical Position of Brook Trout, 
W77-11354 5C 


Growth Inhibition Caused by Turbulence in the 
Toxic Marine Dinoflagellate Gonyaulax Ex- 
cavata, 

W77-11418 ba 


FISHERIES AND MARINE SERVICE, ST. 
JOHN’S (NEWFOUNDLAND). BIOLOGICAL 
STATION. 
Mixed Function Oxidases in Marine Organisms 
in Relation to Petroleum Hydrocarbon 
Metabolism and Detection, 
W77-11241 5C 
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FISHERIES AND MARINE SERVICE, STE. 
ANNE DE BELLEVUE (QUEBEC). ARCTIC 
BIOLOGICAL STATION. 
Effects of Crude Oil on the Locomotory Ac- 
tivity of Arctic Marine Invertebrates, 
W77-11285 = 


Responses of Arctic Marine Benthic 
Crustaceans to Sediments Contaminated with 
Crude Oil, 

W77-11346 5C 


FLORIDA ATLANTIC UNIV., BOCA RATON., 
DEPT. OF BIOLOGICAL SCIENCES. 
Mangroves as Monitors of Change in the 
Spanish River, 
W77-11155 6E 


FLORIDA UNIV., GAINESVILLE. COASTAL 

AND OCEANOGRAPHIC ENGINEERING LAB. 
Matanzas Inlet Glossary of Inlets Report No. 5, 
W77-11051 2L 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
FOOD AND RESOURCE ECONOMICS. 
Incommensurables and Tradeoffs in Water 
Resources Planning, 
W77-10844 6B 


FUJIKI DENKI KABUSHIKI KAISHA, TOKYO 
(JAPAN). (ASSIGNEE). 
Automatic Closure Valve for Water Sprinkler, 
W77-10999 3F 


GELMAN INSTRUMENT CO., ANN ARBOR, 
MICH. 

Water Filter Device, 

W77-10993 5F 


GEOLOGICAL SURVEY, ALBUQUERQUE, 
N.M. WATER RESOURCES DIV. 
Hydrologic Maps and Data in the Mimbres 
Basin, New Mexico, 
W77-10858 7C 


GEOLOGICAL SURVEY, ALBUQUERQUE, N. 
MEX. WATER RESOURCES DIV. 
Ground-Water Depletion, In Feet, Allowed In 
A Part of Curry County, New Mexico, By U.S. 
Internal Revenue Service for Calendar Year 
1976, 
W77-10873 7C 


Ground-Water Depletion, In Feet, Allowed In 
Central (Map LC-19) and Northern (LN-19) 
Lea County, New Mexico, By U.S. Internal 
Revenue Service for Calendar Year 1976, 

W77-10874 7C 


Ground-Water Depletion, In Feet, Allowed in 
Portales Valley, Roosevelt County, New Mex- 
ico, by U.S. Internal Revenue Service for 
Calendar Year 1976, 

W77-10875 Te 


GEOLOGICAL SURVEY, AUGUSTA, MAINE. 
WATER RESOURCES DIV. 
Water Resources Data for Maine, Water Year 
1975. 
W77-11371 y 


GEOLOGICAL SURVEY, BATON ROUGE, LA. 
WATER RESOURCES DIV. 
Analyses of Water, Core Material, and 
Elutriate Samples Collected Near Buras, Loui- 
siana (New Orleans to Venice, Louisiana, Hur- 
ricane Protection Project), . 
W77-10865 8G 


GEOLOGICAL SURVEY, LAWRENCE, KANS. 


GEOLOGICAL SURVEY, BAY ST. LOUIS, 
MISS. WATER RESOURCES DIV. 
Evaporation and Radiation Measurements at 
Salton Sea, California, 
W77-11365 2D 


Reaeration Coefficients of Streams--State-of- 
the-Art, 
W77-11382 5B 


GEOLOGICAL SURVEY, BAY ST. LOUIS, 
MISS. WATER RESOURCES DIV.; AND 
GEOLOGICAL SURVEY, MIAMI, FLA. WATER 
RESOURCES DIV. 
Simulation Studies of Flow and Sediment 
Transport Using a Mathematical Model, 
Atchafalaya River Basin, Louisiana, 
W77-10867 2 


GEOLOGICAL SURVEY, BISMARCK, N. DAK. 
WATER RESOURCES DIV. 
Ground-Water Resources of Benson and Pierce 
Counties, North Dakota, 
W77-10876 4B 


GEOLOGICAL SURVEY, DENVER, COLO. 
Soil Solution Concentrations: Effect of Extrac- 
tion Time Using Porous Ceramic Cups Under 
Constant Tension, 


W77-11397 7 2G 


GEOLOGICAL SURVEY, FLAGSTAFF, ARIZ. 
WATER RESOURCES DIV.; AND 
GEOLOGICAL SURVEY, RESTON, VA. 
WATER RESOURCES DIV. 
Use of an Airborne Fraunhofer Line Dis- 
criminator for the Detection of Solar Stimu- 
lated Luminescence, 
W77-10869 2K 


GEOLOGICAL SURVEY, HOUSTON, TEX. 
WATER RESOURCES DIV. 
Salt-Water Encroachment in Aquifers Near the 
Houston Ship Channel, Texas, 
W77-10872 SB 


GEOLOGICAL SURVEY, LAKEWOOD, COLO. 
WATER RESOURCES DIV. 
Surface-Water Quality in the Yampa River 
Basin, Colorado and Wyoming--An Area of Ac- 
celerated Coal Development, 
W77-11366 5B 


Water Resources Data for Colorado, Water 
Year 1975--Volume 2. Colorado River Basin. 
W77-11372 7C 


Moisture Relationships in Twelve Northern 
Desert Shrub Communities Near Grand Junc- 
tion, Colorado, 

W77-11384 2D 


GEOLOGICAL SURVEY, LAKEWOOD, COLO. 

WATER RESOURCES DIV.; AND COLORADO 

WATER CONSERVATION BOARD, DENVER. 
The Big Thompson River Flood of July 31-Au- 
gust 1, 1976, Larimer County, Colorado, 


W77-10859 2E 
GEOLOGICAL SURVEY, LANSING, MICH. 
WATER RESOURCES DIV. 

Flowing Wells in Michigan 1974, 

W77-11375 4B 


GEOLOGICAL SURVEY, LAWRENCE, KANS. 
Streamflow Transmission Losses in Western 
Kansas, 

W77-10966 4A 
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GEOLOGICAL SURVEY, LAWRENCE, KANS. 


WATER RESOURCES DIV. 
Fluvial Sediment in the Arkansas River Basin, 
Kansas, 
W77-11364 2 


Water Resources Data for Kansas, Water Year 
1976. 
W77-11374 —_ 


GEOLOGICAL SURVEY, LOUISVILLE, KY. 
WATER RESOURCES DIV.; AND 
GEOLOGICAL SURVEY, RESTON, VA. 
WATER RESOURCES DIV. 
Theoretical Analysis of Fluid Flow and Energy 
Transport in Hydrothermal Systems, 
W77-10861 2A 


Finite-Difference Model of Two-Dimensional, 
Single-, and ‘Two-Phase Heat Transport in a 
Porous Medium--Version I, 

W77-10862 2A 


GEOLOGICAL SURVEY, MENLO PARK, 
CALIF. GEOLOGIC DIV. 
Arctic Continental Shelf Processes and 
Morphology Related to Sea Ice Zonation, 
Beaufort Sea, Alaska, 
W77-11383 2C 


GEOLOGICAL SURVEY, MENLO PARK, 
CALIF. WATER RESOURCES DIV. 
Redwood National Park Studies, Data Release 
Number 2, Redwood Creek, Humboldt County, 
and Mill Creek, Del Norte County, California, 
April 11, 1974-September 30, 1975, 
W77-10857 4C 


GEOLOGICAL SURVEY, MENLO PARK, 
CALIF.; WATER RESOURCES DIV.; AND 
GEOLOGICAL SURVEY, LAKEWOOD, COLO. 
WATER RESOURCES DIV. 
Heavy Metal Discharges into Shasta Lake and 
Keswick Reservoirs on the Upper Sacramento 
River, California: A Reconnaissance During 
Low Flow, 
W77-10860 5B 


GEOLOGICAL SURVEY, MIAMI, FLA. WATER 
RESOURCES DIV. 
An Analysis and Comparison of Landsat-l, 
Skylab (S-192) and Aircraft Data for Delinea- 
tion of Land-Water Cover Types of the Green 
Swamp, Florida, 
W77-10871 4A 


GEOLOGICAL SURVEY, PHOENIX, ARIZ. 
WATER RESOURCES DIV. 
Effects of Phreatophyte Removal on Water 
Quality in the Gila River Phreatophyte Project 
Area, Graham County, Arizona, With a Section 
Statistical Analysis, 


W77-10868 SA 
GEOLOGICAL SURVEY, RESTON, VA. 
Mapping. 
W77-11363 7C 


Resources and Land Investigations (RALI) 
Program. 
W77-11368 7C 


GEOLOGICAL SURVEY, RESTON, VA. 
WATER RESOURCES DIV. 
The Delaware River Basin Landsat-Data Col- 
lection System Experiment, 
W77-10877 7B 


GEOLOGICAL SURVEY, RESTON, VA. 
WATER RESOURCES DIV.; ADVISORY 
COMMITTEE ON WATER DATA FOR PUBLIC 
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GEOLOGICAL SURVEY, LAWRENCE, KANS. WATER RESOURCES DIV. 


USE, LONGBOAT KEY, FLA. WORKING 
GROUP ON RIVER-QUALITY ASSESSMENT; 
AND GEOLOGICAL SURVEY, PORTLAND, 
OREG. WATER RESOURCES DIV. 
River-Quality Assessments, 
W77-11379 5B 


GEOLOGICAL SURVEY, RESTON, VA. 
WATER RESOURCES DIV.; AND 
GEOLOGICAL SURVEY, RESTON, VA. 
GEOLOGIC DIV. 
Fresh Ground Water Stored in Aquifers Under 
the Continental Shelf: Implications from a 
Deep Test, Nantucket Island, Massachusetts, 
W77-11378 2F 


GEOLOGICAL SURVEY, RESTON, VA. 
WATER RESOURCES DIV.; AND IBM 
THOMAS J. WATSON RESEARCH CENTER, 
YORKTOW HEIGHTS, N.Y. 


Correlation Constraints for Generating 

Processes, 

W77-11385 2A 
GEOLOGICAL SURVEY, RICHMOND, VA. 
WATER RESOURCES DIV. 


Water Resources Data for Virginia, Water Year 
1975. Tae 
W77-10856 7C 


GEOLOGICAL SURVEY, ROLLA, MO. WATER 
RESOURCES DIV. 
Water Resources Data for Missouri, Water 
Year 1975. 
W77-10855 7C 


GEOLOGICAL SURVEY, SALT LAKE CITY, 
UTAH. WATER RESOURCES DIV. 
Ground-Water Conditions in Utah, Spring of 
1977, 
W77-10864 4B 


GEOLOGICAL SURVEY, SAN JUAN, PUERTO 
RICO. WATER RESOURCES DIV. 
Activities of the Water Resources Division of 
the U.S. Geological Survey in the Caribbean 
Area in 1976, 
W77-11380 9D 


GEOLOGICAL SURVEY, ST. PAUL, MINN. 
WATER RESOURCES DIV. 
Status of Projects in Minnesota, Fiscal Years 
1976 and 77. 


W77-11367 9D 
GEOLOGICAL SURVEY, TACOMA, WASH. 
WATER RESOURCES DIV. 

An Integrated Approach to the Remote Sensing 

of Floating Ice, 

W77-10866 2C 


GEOLOGICAL SURVEY, TALLAHASSEE, FLA. 
WATER RESOURCES DIV. 
Summary Statements of Water Resources In- 
vestigations 1976-77, 
W77-10863 9C 


Injection of Acidic Industrial Waste Into the 
Floridan Aquifer Near Belle Glade, Florida: 
Upward Migration and Geochemical Interac- 
tions 1973-75, 


W77-10870 5B 
Fiow Analysis of Karst Systems with Well 
Developed Underground Circulation, 

W77-10878 2F 


Potentiometric Surface of the Floridan Aquifer 
in the Northwest Florida Water Management 
District, May 1976, 

W77-11377 7C 


Effects on Ground-Water Quality from Irrigat- 
ing Pasture with Sewage Effluent Near Lake- 
land, Florida, 

W77-11381 5B 


GEOLOGICAL SURVEY, TAMPA, FLA.; 
GEOLOGICAL SURVEY, MIAMI, FLA. WATER 
RESOURCES DIV.; AND BENDIX AEROSPACE 
SYSTEMS DIV., ANN ARBOR, MICH. 
Water-Management Model in Florida from 
Landsat-1 Data, 
W77-11370 4A 


GEOLOGICAL SURVEY, TAMPA, FLA. 
WATER RESOURCES DIV. 
Potentiometric Surface of Floridan Aquifer 
May 1975, and Change of Potentiometric Sur- 
face 1969 to 1975, Southwest Florida Water 
Management District and Adjacent Areas, 
W77-11376 7C 


GEOLOGICAL SURVEY, TOWSON, MD. 
WATER RESOURCES DIV. 
Water Resources Data for Maryland and 
Delaware, Water Year 1975. 


W77-11373 TC 
GEOLOGICAL SURVEY, TRENTON, N.J. 
WATER RESOURCES DIV. 

Water Resources Data for New Jersey, Water 

Year 1975. 

W77-10854 7C 


GEORGIA INST. OF TECH., ATLANTA. 
SCHOOL OF CIVIL ENGINEERING. 
Optimal Storage Control in a Combined Sewer 
System, 
W77-10846 SD 


The Recovery of Indicator Bacteria on Selec- 

tive Media, 

W77-11111 SA 
GHANA UNIV., LEGON. DEPT. OF ZOOLOGY. 

The Occurrence and Behaviour of Adult 

Chaoborus and Procladius (Diptera: Ne- 


matocera) from Lake George, Uganda, 
W77-11419 5C 


GOETTINGEN (WEST GERMANY). INST. OF 
SOIL SCIENCE AND FOREST NUTRITION. 
Model Calculations for the Extraction of Soil 
Water by Ceramic Cups and Plates, 
W77-11230 2G 


HACKENSACK WATER CO., WEEHAWKEN, 
N. J.; AND PURDUE UNIV., LAFAYETTE, IND. 
Seasonal and Nonseasonal ARMA Models in 


Hydrology, 
W77-10843 2A 


HAMBURG UNIV. (WEST GERMANY). 
INSTITUT FUER HYDROBIOLOGIE UND 
FISCHEREIWISSENSCHAFT. 
The Papillomatosis of the European Eel 
(Anguilla Anguilla L.): Analysis of Seasonal 
Fluctuations in the Tumor Incidence, 
W77-11324 5C 


HANOVER RESEARCH CORP., EAST 
HANOVER, N.J. (ASSIGNEE). 
Process and Apparatus for Recovering Clean 
Water from Aqueous Wastes, 
W77-11011 5D 


HARRIET COSTELLO SCHOOL, 
BASINGSTOKE (ENGLAND). 

The Red Tides of Malta, 

W77-11334 5C 














IC 


y 8 














HAWAII UNIV., HONOLULU. DEPT. OF 
BOTANY AND MICROBIOLOGY. 
A Note on Soil and Water Mercury Levels in 
Israel and the Sinai, 
W77-11443 SA 


HEALTH EFFECTS RESEARCH LAB., 
CINCINNATI, OHIO. WATER QUALITY DIV. 
Ocean Dumping, 
W77-11469 5G 


HEBREW UNIV., JERUSALEM (ISRAEL). 

DEPT. OF BOTANY. 
Physiological Basis for the Reduction of Plant 
Growth Under Conditions of Irrigation with 
Brackish Water and Possible Methods of 
Amelioration, 
W77-11063 3C 


HEBREW UNIV., SCIENTIFIC RESEARCH 
FOUNDATION, JERUSALEM (ISRAEL). 
Solar Ponds as Heat Source for Low-Tempera- 
ture Multi-Effect Distillation Plants, 
W77-11119 3A 


HILLSBOROUGH COMMUNITY COLL., 
TAMPA, FLA. 
Impact of Dredging in the Tampa Bay Estuary, 
1976-1976, 
W77-11024 5C 


HOKKAIDO REGIONAL FISHERIES 
RESEARCH LAB. (JAPAN). 
Studies of the Effect of the Environment on 
the Heart Rate of Shellfishes.--1. Effect of 
Temperature, Salinity and Hypoxia on the 
Heart Rate of Scallops, (In Japanese), 
W77-11265 5C 


HULL UNIV. (ENGLAND). DEPT. OF 
GEOGRAPHY. 
On Determining Distances Through Stream 
Networks, 
W77-11225 4A 


HYDRAULIC RESEARCH INST., BRNO 
(CZECHOSLOVAKIA). 
A Waste Control Program for a River with 
Highly Variable Concentration of Conservative 
Substance, 
W77-10813 5G 


HYDROLOGIC ENGINEERING CENTER, 
DAVIS, CALIF. 
Hydrologic Engineering Methods for Water 
Resources Development: Volume 8, Reservoir 
Yield, 
W77-10991 8B 


Mathematical Modeling of Scour and Deposi- 
tion, 
W77-11207 8B 


HYDRONAUTICS, INC., LAUREL, MD. 
The Seasonal Thermal Structure of Deep Tem- 
perature Lakes, 
W77-11151 2H 


HYOGO PREFECTURE ENVIRONMENTAL 
SCIENCE INST. (JAPAN). 
Some Problems in Sampling Stream Fauna, 
with Particular Reference to the Variability of 
Samples, (In Japanese), 
W77-11292 SA 


ICHTHYOLOGICAL ASSOCIATES, INC., 
MIDDLETOWN, DEL. 
Behavioral Avoidance Responses of Estuarine 
Fishes to Chlorine, 
W77-11244 5C 
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ICHTHYOLOGICAL ASSOCIATES, INC., 
POTTSTOWN, PA. 
Method for Sampling Invertebrate Drift from a 
Small Boat, 
W77-11249 SA 


ICI AUSTRALIA LTD, MELBOURNE. 
RESEARCH DEPT. 
Desalting in Australia: The Development of a 
New Process for Brackish Water, 
W77-11117 3A 


ICTHYOLOGICAL ASSOCIATES, INC., 
BERWICK, PA. 
Miniature Aquarium System for Rearing Small 
Numbers of Fish Larvae, 
W77-11260 7B 


ILLINOIS STATE GEOLOGICAL SURVEY, 
URBANA. 
Migration of Landfill Leachate Through Glacial 
Tills, 
W77-10968 5B 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF GEOGRAPHY; AND AKADEMIYA 
NAUK GRUZINSKOI SSR, TIFLIS. 

Human Induced Stress on the Caucasian Coast 

of the Black Sea, 

W77-11040 4D 


INDIANA UNIV. AT BLOOMINGTON. SCHOOL 
OF LAW. 
Effect of Waste Discharge Regulations on Real 
Property Development, 
W77-11462 5G 


INNSBRUCK (AUSTRIA). INSTITUT 
ALLEGEMEINE BOTANIK. 
Energy Regime and Water Balance of an Al- 


pine Dwarf Shrub Community During a Foehn 
Period, (In German), 
W77-11089 21 


INNSBRUCK UNIV. (AUSTRIA). INST. OF 
BOTANY. 
The Krumme-Rhine Project as an Example of 
Ecologic Landscape Planning, (In German), 
W77-11083 


INSTITUTO DE INVESTIGACIONES 

PESQUERAS, BARCELONA (SPAIN). 
Phytoplankton of the Upwelling Area of 
Northwest Africa: I. Pigments and Production 
(Cruise ‘Sahara II’ of the Research Vessel 
‘Cornide De Saavedra’), (In Spanish), 
W77-11045 5C 


INTERNATIONAL BOUNDARY AND WATER 
COMMISSION, EL PASO, TEX. 
The Colorado River: International Aspects, 
W77-11172 6E 


INTERNATIONAL INST. FOR AERIAL 
SURVEY AND EARTH SCIENCES, ENSCHEDE 
(NETHERLANDS). 
Integrated Surveys of Land and Water 
Resources for Development Purposes, 
W77-10824 6A 


INTERNATIONAL PAPER CO., WASHINGTON, 
D.C. 
Riparian Rights Revisited: Legal Basis for 
Federal Instream Flow Rights, 
W77-11465 : 6E 


INTERNATIONAL RICE RESEARCH INST., 
LOS BANOS, LAGUNA (PHILIPPINES). DEPT. 
OF AGRONOMY. 
Automatic Feedback Control to Maintain Con- 
stant Soil Moisture Tension in the Study of 
Drought Tolerance in Rice, 
W77-11229 2G 


IOWA STATE UNIV., AMES. 
Equilibrium Between Uptake and Elimination 
of Dieldrin by Channel Catfish, Ictalurus punc- 
tatus, 
W77-10955 b 


IOWA STATE UNIV., AMES. DEPT. OF 
CHEMICAL ENGINEERING; AND IOWA 
STATE UNIV., AMES. DEPT. OF NUCLEAR 
ENGINEERING. 
Prospects of the Exploitation of Advanced 
Energy Resources in Water Production in the 
Middle East, 
W77-11116 3A 


ITEN-ENERGOINVEST, DEPT. OF WASTE 
WATER TREATMENT RESEARCH, 
SARAJEVO (YUGOSLAVIA). 
Effects of Heavy Metals on Survival and 
Respiration Rate of Tubificid Worms: Part I- 
Effects on Survival, 
W77-11250 5C 


Effects of Heavy Metals on Survival and 
Respiration Rate of Tubificid Worms: Part II - 
Effects on Respiration Rate, 

W77-11359 5C 


JOHN HOPKINS UNIV., BALTIMORE, MD. 
CHESAPEAKE BAY INST. 
Responses of a Freshwater Sculpin (Cottus 
Cognatus Gracilis) to Temperature, 
W77-11295 5C 


KABUL UNIV. (AFGHANISTAN). FACULTY OF 
AGRICULTURE. 
Interrelationships of Seedling Vigor Criteria of 
Wheat Under Different Field Situations and 
Soil Water Potentials, 
W77-11088 3F 


KABUSHIKI KAISHA KYOEI SENPAKU 
KOGYO, YOKOHAMA (JAPAN). (ASSIGNEE). 
Apparatus for Removal of Oil Films from 
Water, 
W77-11007 5G 


KAGAWA UNIV., TAKAMATSU (JAPAN). AJI 
MARINE BIOLOGICAL STATION. 
A Viscous Antitumor Substance Obtained from 
a Marine Bacterium No. 9-12, 
W77-11344 SA 


KAGAWA UNIV., TAKAMATSU (JAPAN). 
FACULTY OF AGRICULTURE. 
Identification of Ammonia as the Toxic Princi- 
ple of Red Tide in Noctiluca Milaris, (in 


Japanese), 
W77-11323 SA 


KARLSRUHE UNIV. (WEST GERMANY). 
Practical Experiences in Formulating a Water 
Quality Model for the River Neckar, 
W77-10812 5B 


KASPTISKII NAUCHNO-ISSLEDOVATELSKII 
INSTITUT RYBNOGO KHOZYAISTVA, 


ASTRAKHAN (USSR). 
Dynamics of Some Trace Elements in Organs 
and Tissues of the Rudd, 
W77-11342 5B 





KOCHI PREFECTURE FISHERIES 
EXPERIMENTAL STATION (JAPAN). 
Studies on the Yellow Spot Disease in 
Conchocelis - III. Aquatic Factors Influencing 
the Development of the Yellow Spot Disease, 
(In Japanese), 
W77-11360 5C 


KOCHI UNIV. (JAPAN). DEPT. OF CULTURAL 
FISHERIES. 

Studies on the Application of Ampicillin for 
Pseudotuberculosis of Cultured Yellowtails: I. 
In Vitro Studies on Sensitivity, Development of 
Drug-Resistance and Reversion of Acquired 
Drug-Resistance Characteristics, (In Japanese), 
W77-10992 5C 


KYOTO UNIV. (JAPAN). DEPT. OF FISHERIES. 
Changes in the Mechanical Strength of the 
Bone and in the Collagen Solubility of the Bone 
and the Skin of Carp Caused by beta- 
Aminopropionitrile and D-Penicillamine, 
W77-11271 os 


Lathyritic Changes in Carp Caused by Beta- 
Aminopropionitrile and D-Penicillamine, 
W77-11337 5C 


LANCASTER UNIV., BAILRIGG (ENGLAND). 
DEPT. OF OPERATIONAL RESEARCH. 
Designing Simulation Models for Optimization 
Studies, 
W77-10808 6A 


LEMBAGA MINYAK DAN GAS BUMI, 
DJAKARTA (INDONESIA). 
Coastal Zone Pollution in Indonesia with 
Emphasis on Oil. A Reconnaissance Survey. 
W77-10907 5B 


LEWIS AND CLARK COLL., PORTLAND, 

OREG. NORTHWESTERN SCHOOL OF LAW. 
State Protection from Oil Spills: Askew v 
American Waterways Operators, Inc., 


W77-11153 6E 
LIEGE UNIV. (BELGIUM). INSTITUT DE 
MATHEMATIQUE. 

The Influence of the Quality of Water on 

Ecological Systems, 

W77-10818 5C 


LIMOGES UNIV. (FRANCE). ANIMAL 
BIOLOGY LAB. 
Experimental Analysis of the Transfers of a 
Micropollutant (ZN65) to the Terminal Con- 
sumer in a Fresh Water Ecosystem, (In 
French), 
W77-10913 oO 


LOS ALAMOS SCIENTIFIC LAB., N. MEX. 
Water Quality in Vicinity of Fenton Hill Site, 
1975, 

W77-11129 SA 


LOUISIANA STATE PLANNING OFFICE, 
BATON ROUGE. COASTAL RESOURCES 
PROGRAM. 

The Role of Government in Real Estate 

Development, 

W77-11029 6E 


LOUISIANA STATE UNIV., BATON ROUGE. 
CENTER FOR WETLAND RESOURCES. 
Citizen Perception of Coastal Area Planning 
and Development: A Study of the Attitudes and 
Knowledge of Louisianas, 
W77-10932 6B 
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LOUISIANA STATE UNIV., BATON ROUGE. 
COOPERATIVE EXTENSION SERVICE. 
Problems in the Adoption of New Ideas and 
Practices, 
W77-11042 6B 


LOUISIANA STATE UNIV., BATON ROUGE. 
DEPT. OF GEOGRAPHY AND 
ANTHROPOLOGY; AND LOUISIANA STATE 
UNIV., BATON ROUGE. COASTAL STUDIES 
IN: 


Shoreline Protection in Japan, 
W77-11041 4D 


LOUISIANA WILDLIFE AND FISHERIES 
COMMISSION, NEW ORLEANS, LA. 
Development of an Areal Management Concept 
for Gulf Penaeid Shrimp, 
W77-11124 2L 


LOYOLA UNIV. OF CHICAGO, ILL. DEPT. OF 
BIOLOGY. 
The Ultrastructure of the Chorion of the 
Fathead Minnow, Pimephales Promelas, 
W77-11293 5C 


LYON-1 UNIV., VILLEURBANNE (FRANCE). 
UNITE D’ENSEIGNEMENT ET DE 
RECHERCHE DE MEDECINE. : 
Respiratory Behavior of Freshwater Fish in 
Conditions of Aquatic Confinement and Semi- 
Confinement, (In French), 
W77-11410 SA 


MADHYA PRADESH GOVERNMENT 
CONTROL BOARD FOR MAJOR PROJECTS, 
RAIPUR (INDIA). 
Key Notes and Impacts of Simulation and 
Modeling Techniques for Decision Making 
Water Resources Projects in Developing Areas, 
W77-10825 6A 


MAINE UNIV. AT ORONO. DEPT. OF SOILS. 
Anatomical Response of Potato Stems and 
Roots to Soil Moisture and Rates of Fertilizer, 
W77-11398 3F 


MAINE UNIV., ORONO. DEPT. OF CIVIL 
ENGINEERING. 
Modeling the Conjunctive Availability of Sur- 
face-and Groundwater of a Graben in the Arid 
Southwest of the United States, 
W77-10810 4B 


MARATHWADA AGRICULTURAL UNIV., 
PARBHANI (INDIA). DEPT. OF 
AGRICULTURAL ENGINEERING. 
Steady State Bi-Level Subsurface Drainage 
Theory for Soils of Varying Hydraulic Conduc- 
tivity, 
W77-10961 2F 


MARINE BIOLOGICAL ASSOCIATION OF 
THE UNITED KINGDOM, PLYMOUTH 
(ENGLAND). PLYMOUTH LAB. 
The Effect of Petroleum Hydrocarbons on 
Reproduction of an Estuarine Planktonic 
Copepod in Laboratory Cultures, 
W77-11247 5C 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF CIVIL ENGINEERING. 
Hydraulic Characteristics of Reticular Inlet 
Grates, 
W77-10990 8C 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF MICROBIOLOGY. 
Microbiological Effects of Metal Ions in Ches- 
apeake Bay Water and Sediment, 
W77-11255 5C 





MARYLAND UNIV., SOLOMONS. 

CHESAPEAKE BIOLOGICAL LAB. 
Physiological Responses of Estuarine Organ- 
isms to Chlorine, 


W77-11283 5C 
Chlorine Toxicity to Eggs and Larvae of Five 
Chesapeake Bay Fishes, 

W77-11299 5C 


Effects of Chlorine on the Copepod, Acartia 
Tonsa, 
W77-11308 5C 


MASSACHUSETTS INST. OF TECH., 
CAMBRIDGE. DEPT. OF EARTH AND 
PLANETARY SCIENCES. 

Development of Bed Configurations in Coarse 

Sands, 

W77-10980 8B 


MASSACHUSETTS UNIV., WALTHAM. DEPT. 
OF ENVIRONMENTAL SCIENCES. 
A Procedure for the Routine Biological Evalua- 
tion of Urban Runoff in Small Rivers, 
W77-11484 5A 


MATHEMATICA, INC., PHILADELPHIA, PA. 
REGIONAL AND ENVIRONMENTAL STUDIES 
GROUP. 

Analysis of the Impact of Delaying Compliance 

with 1977 Water Quality Standards, 

W77-11453 5G 


MCGILL UNIV. MONTREAL (QUEBEC), 
DEPARTMENT OF CIVIL ENGINEERING AND 
APPLIED MECHANICS. 
Distributed Numerical Model for Estimating 
Runoff and Sediment Discharge of Ungaged 
Rivers, 3. Comparison with Other Simple 
Techniques, 
W77-11220 2A 


MCGILL UNIV., MONTREAL (QUEBEC). 
DEPT. OF CIVIL ENGINEERING AND 
APPLIED MECHANICS. 
Distributed Numerical Model for Estimating 
Runoff and Sediment Discharge of Ungaged 
Rivers, 1. The Information System, 
W77-11218 2A 


MEKOROT WATER CO., TEL-AVIV (ISRAEL). 
DESALTING DEPT. 
Applicability of Commercial Reverse Osmosis 
Units for the Quality Improvement of Brackish 
Water Sources in the Southern Arava, 
W77-11073 3A 


MEKOROT WATER CO., TEL-AVIV (ISRAEL). 
ENGINEERING DIV. 
Sensitivity of Desalted Water Costs from Vari- 
ous Processes to Changing Energy Prices, 
W77-11072 3A 


MIAMI UNIV., OXFORD, OHIO. 
Toxicity of Copper to Daphnids in Recon- 
stituted and Natural Waters, 
W77-10948 5C 


MICHIGAN STATE UNIV., EAST LANSING. 
DEPT. OF ELECTRICAL ENGINEERING AND 
SYSTEMS SCIENCE. 

Integrated Automatic Water Sample Collection 

System, 

W77-10972 7B 


MICHIGAN UNIV., ANN ARBOR. COASTAL 
ZONE LAB. 
Appendix V. Shoreline Damage Survey: An 
Appraisal with Recommendations, 
W77-10904 2H 
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Engineering-Economic Analysis of Shore Pro- 
tection Systems: A Benefit/Cost Model, 
W77-10905 2H 


MIDWEST RESEARCH INST., KANSAS CITY, 
MO. 
Initial Scientific and Minieconomic Review of 
Monuron, Substitute Chemical Program, 
W77-10936 5C 


MINISTRY OF AGRICULTURE, FISHERIES 
AND FOOD, LOWESTOFT (ENGLAND). 
FISHERIES LAB. 
Two European Oyster (Ostrea Edulis) Mortali- 
ties Associated with an Abnormal Haemocytic 
Condition, 
W77-11263 5C 


MINNESOTA UNIV., ST. PAUL, DEPT. OF 
HORTICULTURAL SCIENCES. 
Benefits of Brackish Water Stresses to Crop 
Production, 
W77-11065 3C 


MINNESOTA UNIVERSITY, ST. PAUL; AND 
AGRICULTURAL RESEARCH SERVICE, ST. 
PAUL, MINN. 
Hydraulic and Thermal Properties of a Sandy 
Soil as Influenced by Incorporation of Sewage 
Sludge, 
W77-11236 5B 


MISSISSIPPI AGRICULTURAL AND 
FORESTRY EXPERIMENT STATION, 
MISSISSIPPI STATE. DEPT. OF 
ENTOMOLOGY. 
Hydrolytic Activation and Detoxication of 2,4- 
Dichloro-phenoxyacetic Acid Esters’ in 
Mosquitofish, 
W77-11290 5C 


MISSISSIPPI STATE UNIV., MISSISSIPPI 
STATE. DEPT. OF ZOOLOGY. 
The Occurrence of Fin Rot in Mullet (tugil 
cephalus) Associated with Crude Oil Con- 
tamination of an Estuarine Pond-Ecosystem, 
W77-11264 5C 


MISSOURI UNIV., COLUMBIA. DEPT. OF 
GEOLOGY. 
Pulsing Flow in Steep Alluvial Streams, 
W77-11206 8B 


MONTANA STATE UNIV., BOZEMAN. 
The Arizona Groundwater Controversy at Mid- 
Century, 
W77-11102 6E 


MONTANA STATE UNIV., BOZEMAN. DEPT. 
OF BIOLOGY. 
Reproductive Biology of Rainbow and Brown 
Trout in a Geothermally Heated Stream: The 
Firehole River of Yellowstone National Park, 
W77-11288 5C 


MOODY COLL. OF MARINE SCIENCES AND 
MARITIME RESEARCH, GALVESTON, TEX. 
The Galveston Bay System - A Multi-Stressed 
Environment, 
W77-11037 5C 


MOSCOW STATE UNIV. (USSR). DEPT. OF 
PHYSICS; AND MOSCOW STATE UNIV. 
(USSR). DEPT. OF SOIL MELIORATION. 
Ortsand: Origin and Diagnostic Value, (In Rus- 
sian), 
W77-11424 2G 


MOSS LANDING MARINE LABS., CALIF. 
Contamination of Biological Samples by In- 
gested Sediment, 

W77-11298 SA 
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MUNICIPAL ENVIRONMENTAL RESEARCH 
LAB., CINCINNATI, OHIO. 
Proceedings of Workshop on Microorganisms 
in Urban Stormwater, 
W77-11489 SA 


Microorganisms in Urban Stormwater -- A U.S. 
Environmental Protection Agency Program 
Overview, 

W77-11490 SA 


MURPHY-PACIFIC MARINE SALVAGE CO., 
EMERYVILLE, CALIF. (ASSIGNEE). 
Process for Emergency Small Spill Control, 
W77-11005 5G 


NAGANO PREFECTURE FRESHWATER 
FISHERIES RESEARCH LAB. (JAPAN). 
Effect of Temperature on Maturation of a 
Cyprinid Loach, (In Japanese), 
W77-11270 5C 


NAGASAKI UNIV. (JAPAN). FACULTY OF 
FISHERIES. 
Succession of Red Tide Organisms in Omura 
Bay, with Relation to Water Pollution, (In 
Japanese), 
W77-10997 5C 


NAIROBI UNIV. (KENYA). DEPT. OF 
ELECTRICAL ENGINEERING. 
Systems Engineering Approach to Agricultural 
and Rural Development Systems, 


W77-10819 3F 
NALCO CHEMICAL CO., OAK BROOK, ILL. 
(ASSIGNEE). 

Process for Scale Inhibition, 

W77-11021 5F 


NAPLES ZOOLOGICAL STATION (ITALY). 
Statement on Approaches to the Study of Pol- 
lution in Benthic Marine Environment, (In 
Italian), 

W77-11325 5C 


NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION, BAY SAINT LOUIS, MISS. 
EARTH RESOURCES LAB. 

Water Hyacinths for Removal of Phenols from 

Polluted Waters, 

W77-11268 5G 


NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION, GREENBELT, MD. 
GODDARD SPACE FLIGHT CENTER. 

Remote Measurement of “Turbidity’ and Other 

Water Quality Parameters, 

W77-10985 SA 


NATIONAL INST. OF SCIENTIFIC RESEARCH, 
QUEBEC. 
The Cequeau Model: Description and Exam- 
ples of Its Use in Problems Related to Water 
Resource Management, 
W77-11239 2A 


NATIONAL MARINE FISHERIES SERVICE, 
AUKE BAY, ALASKA. AUKE BAY LAB. 
Natural Variability in Distribution of an Inter- 
tidal Population of Macoma Balthica Subject to 
Potential Oil Pollution at Port Valdez, Alaska, 
W77-11301 5B 


NATIONAL MARINE FISHERIES SERVICE, 
BEAUFORT, N.C. 
Accumulation and Retention of Dietary 14C- 
DDT by Atlantic Menhaden, 
W77-11297 bs 


NATIONAL MARINE FISHERIES SERVICE, 
HIGHLANDS, N.J. MIDDLE ATLANTIC 
COASTAL FISHERIES CENTER. 
Environmental Survey of Effects of Dredging 
and Spoil Disposal, New London, Ct. First 
Year’s Studies July 1974 - July 1975. 
W77-10906 6G 


NATIONAL MARINE FISHERIES SERVICE, 
HIGHLANDS, N.J. SANDY HOOK LAB. 
The Association of Phytoflagellate Blooms in 
Lower New York Bay with Hypertrophication, 
W77-11261 5C 


NATIONAL MARINE FISHERIES SERVICE, 
MILFORD, CONN. EXPERIMENTAL 
BIOLOGICAL INVESTIGATIONS. 
Trace Metal Content of Plankton and 
Zooplankton Collected from the New York 
Bight and Long Island Sound, 
W77-11254 SA 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, ANN ARBOR, MICH. 
GREAT LAKES ENVIRONMENTAL 


RESEARCH LAB. 
On the Use of Microwave Radiation for Great 
Lakes Ice Surveillance, 
W77-11052 2C 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, BOULDER, COLO. 
GREAT LAKES ENVIRONMENTAL 
RESEARCH LAB. 
Great Lakes Ice Cover, Winter 1975-76, 
W77-11054 2C 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, BOULDER, COLO. 
MARINE ECOSYSTEMS ANALYSIS PROGRAM 
OFFICE. 


mental Study--Phase I. 
W77-11053 5C 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, WASHINGTON, D.C. 
CENTER FOR EXPERIMENT DESIGN AND 
DATA ANALYSIS. 

Analysis of Brine Disposal in the Gulf of Mex- 

ico. (3) Capline Sector, 

W77-11049 SE 


NATIONAL PARK SERVICE, ATLANTA, GA. 
SOUTHEAST REGIONAL OFFICE. 
Shallow Aquifers Relative to Surface Water, 
Lower North Platte River Valley, Wyoming, 
W77-11402 4B 


NATIONAL RESEARCH CENTER FOR RICE 
AND BEANS, GOIANIA-GOIAS (BRAZIL). 
Effect of P, Ca, and Mg Concentrations in 
Solution Culture on Growth and Uptake of 
These Ions by Rice, 
W77-11399 3F 


NATIONAL RESEARCH CENTRE, CAIRO 
(EGYPT). 
Penetrability and Sorptivity in Calcareous 
Soils, 
W77-11095 2G 


NATIONAL RESEARCH COUNCIL 
WASHINGTON, D.C. ADVISORY PANEL ON 
ARID LANDS OF SUB-SAHARAN AFRICA. 

Arid Lands of Sub-Saharan Africa: Appendices 

to the Staff Final Report. 

W77-11122 4c 
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NATIONAL TECHNICAL INFORMATION 
SERVICE, SPRINGFIELD, VA. 
Strip Mining (Citations from the NTIS Data 
Base). 
W77-10939 5G 


NATIONAL WATER AUTHORITY, BUDAPEST 
(HUNGARY). 
Dynamic Model for Long-Term Development 
of Water Resources Management, 
W77-10820 6A 


NATIONAL WEATHER SERVICE, RAPID 
CITY, S.D. 
Hourly Cumulative Totals of Rainfall, Black 
Hills Flash Flood June 9-10, 1976, 
W77-10986 2B 


* NATIONAL WEATHER SERVICE, SALT LAKE 
CITY, UTAH. WESTERN REGION. 
Study of a Heavy Precipitation Occurrence in 
Redding, California, 
W77-11050 2B 


NATIONAL WEATHER SERVICE, SILVER 
SPRING, MD. OFFICE OF HYDROLOGY. 
Storm Depth-Area Relations from Digitized 
Radar Returns, 
W77-11226 23 


NATURAL ENVIRONMENT RESEARCH 
COUNCIL, BANGOR (WALES). MARINE 
INVERTEBRATE BIOLOGY UNIT. 

Copper Granules in the Barnacle Balanus Bala- 

noides, 

W77-11335 — 


NAVAL POSTGRADUATE SCHOOL, 
MONTEREY, CALIF. 
A Program for the Stability Analysis of Pipe 
Poiseuille Flow, 
W77-10984 8B 


NAVAL RESEARCH LAB., WASHINGTON, 
D.C. ADVANCED SPACE SENSING 
APPLICATIONS BRANCH. 
Evaluation of a Passive Microwave Technique 
for the Measurement of Oil Film Thickness in a 
Test Tank Environment, 
W77-10880 SA 


NEBRASKA UNIV., LINCOLN. DEPT. OF 
AGRICULTURAL ENGINEERING; AND 
NEBRASKA UNIV., LINCOLN. INST. OF 
AGRICULTURAL AND NATURAL 
RESOURCES. 
Evaluation of Resistance and Mass Transport 
Evapotranspiration Models Requiring Canopy 
Temperature Data, 
W77-11396 2D 


NEW ENGLAND RIVER BASINS 
COMMISSION, BOSTON, MASS. 
The National Flood Insurance Program and 
Coastal Real Estate Development: The Ex- 
perience of Westerly, Charlestown, and South 
Kingstown, Rhode Island, 
W77-10931 6F 


NEW MEXICO INTERSTATE STREAMS 
COMMISSION, SANTA FE. 
The ‘Vater Quality Problem on the Colorado 
Rive 


W77 5G 
NEW ME iTATE UNIV., UNIVERSITY 
PARK. DE, 7 AGRONOMY. 

Mass Tran Studies in Sorbing Porous Media 

I. Analytical s slutions, 

W77-10801 2G 
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NEW MEXICO UNIV., ALBUQUERQUE. DEPT. 
OF BIOLOGY. 
Factors Influencing Natural Water Quality and 
Changes Resulting from Land-Use Practices, 
W77-11425 5C 


NEW SOUTH WALES UNIV., KENSINGTON 
(AUSTRALIA). SCHOOL OF CIVIL 
ENGINEERING. 
Isochrones of Travel Time and Distribution of 
Flood Storage from a Tracer Study on a Small 
Watershed, 
W77-11216 2A 


NEW ZEALAND INVENTIONS DEVELOPMENT 
AUTHORITY, WELLINGTON. (ASSIGNEE). 
Methods of Recovering Wool Grease from 
Spent Wool Scouring Liquor, 
W77-11013 5D 


NICHOLLS STATE UNIV., THIBODAUX, LA. 
DEPT. OF EARTH SCIENCE. 
Impact of the Marsh Buggy on the Wetlands, 
W77-11035 4C 


Changes in Marsh Environments Through 

Canalization, 

W77-11036 Ds ae 
NORTH CAROLINA STATE UNIV. AT 
RALEIGH. DEPT. OF ZOOLOGY. 

Behavioral Effects of Mercury on Grass 

Shrimp, 

W77-11284 5C 


NORTH CENTRAL FOREST EXPERIMENT 
STATION, LA CROSSE, WIS. 
Hydrology of Small Watersheds in Wisconsin’s 
Driftless Area, 
W77-11209 2A 


NORTH TEXAS STATE UNIV., DENTON. 
National Environmental Policy: Coordination 
or Confusion, 

W77-10927 6E 


NORTHERN MICHIGAN UNIV., MARQUETTE. 
DEPT. OF BIOLOGY. 


Chlorohydrocarbons in Marquette Fish 
Hatchery Lake Trout (Salvelinus namavcush), 
W77-10954 5C 


NOTTINGHAM UNIV. (ENGLAND). SCHOOL 
OF AGRICULTURE. 
Irrigation and Nitrogen Studies in S.23 
Ryegrass Grown for Seed 2. Crop transpiration 
and soil-water status, 
W77-11121 3F 


Irrigation and Nitrogen Studies in S.23 
Ryegrass Grown for Seed, 1. Growth, Develop- 
ment, Seed Yield Components and Seed Yield, 

W77-11432 3F 


O’BRIEN AND GERE ENGINEERS, INC., 
SYRACUSE, N. Y. 
The Enhancement of High-Rate Disinfection by 
the Sequential Addition of Chlorine and 
Chlorine Dioxide, 
W77-11491 5D 


OAK RIDGE NATIONAL LAB., TENN. 
ENVIRONMENTAL SCIENCES DIV. 
Material Transport Through Porous Media: A 
Finite-Element Galerkin Model, 
W77-10981 2F 


Land and Water Resources for Environmental 
Research on the Oak Ridge Reservation, 
W77-11130 6G 





A Comparison of In Situ Extractors for Sam- 
pling Soil Water, 
W77-11235 2G 


Laboratory Technique for Obtaining Fathead 
Minnow Eggs for Use in Toxicity Experiments, 
W77-11347 5C 


OCEAN SYSTEMS, INC., RESTON, VA. 
Redesign, Fabrication and Test of a 1000-GPM 
High Seas Oil Recovery System and Design 
Only of a 500-GPM High Seas Oil Recovery 
System, 

W77-10879 5G 


ODESSA STATE UNIV. (USSR). 
Effect of Lindane on the Survival Time of Fry 


of Makropodus Opercularis, 

W77-11302 5C 
OFFICE OF NAVAL RESEARCH, ARLINGTON, 
VA. 

Apparatus for Collecting Deep-Sea Sediment 

Pore Water, 

W77-10881 7B 


OKLAHOMA STATE UNIV., STILLWATER. 
BIOENVIRONMENTAL ENGINEERING LABS. 
Conceptual Model for Activated Sludge 
Processes, 
W77-11485 5D 


ONTARIO MINISTRY OF THE 
ENVIRONMENT, OTTAWA. SERVICE 
CANADIEN DE LA FAUNE. 
Contamination of the Bird Life of the Camar- 
gue by Organochlorine Residues 
(Contamination De L’Avifaune Camarguaise 
Par Des Residus Organochlores), (In French), 
W77-11277 5C 


ONTARIO MINISTRY OF THE 
ENVIRONMENT, REXDALE. LAB SERVICE 
BRANCH. 
Extent of Effluent Influence on Lake Water 
Determined by Bacterial Population Distribu- 
tions, 
W77-11350 5B 


ONTARIO MINISTRY OF THE 
ENVIRONMENT, REXDALE. LIMNOLOGY 
AND TOXICITY SECTION. 
Assessment of the Acute Toxicity, Growth Im- 
pairment, and Flesh Tainting Potential of a 
Bleached Kraft Mill Effluent on Rainbow Trout 
(Salmo Gairdneri), 
W77-11357 5C 


ONTARIO MINISTRY OF THE 
ENVIRONMENT, THUNDER BAY. 
Relation Between Nipigon Bay Benthic 
Macroinvertebrates and Selected Aspects of 
Their Habitat, 


W77-11329 5C 
ORANGE COUNTY WATER DISTRICT, 
FOUNTAIN VALLEY, CALIF. 

Desalting’s Role in Future Water Resource 

Management, 

W77-11078 3A 


OREGON STATE UNIV., CORVALLIS. FOREST 
RESEARCH LAB. 
Organic Matter and Nitrogen Distribution in 
Some Mountain Heath Communities of the 
Source Lake Basin, Washington, 
W77-10803 5B 











OREGON STATE UNIV., CORVALLIS. 
SCHOOL OF OCEANOGRAPHY. 
Hydrogen Ion Exchange on Amorphous Silica 
in Seawater, 
W77-10979 2K 


Zooplankton and Dredging: Research Perspec- 
tives from a Critical Review, 
W77-11262 5C 


Zinc-65 Specific Activities in the Migratory 
Pacific Hake Merluccius Products, 
W77-11236 5B 


OTTAWA UNIV. (ONTARIO). DEPT. OF 
BIOLOGY. 
Uptake and Clearance of Petroleum Hydrocar- 
bon in the Ringed Seal, Phoca Hispida, 


W77-11296 a 
OTTAWA UNIV. (ONTARIO). DEPT. OF 
ELECTRICAL ENGINEERING. 

Optimal Control Theory Applied to a Dynamic 

Aquatic Ecosystem, 

W77-11258 5C 


OWENS-CORNING FIBERGLASS CORP., 
TOLEDO, OHIO. (ASSIGNEE). 
Oil Absorbent Material and Method of Oil 
Removal, 
W77-11002 5G 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. DEPT. OF AGRONOMY. 
Evaluation of Slow-Release Nitrogen Fertil- 
izers on Pennpar Creeping Bentgrass, 
W77-11389 3F 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. DEPT. OF BIOLOGY. 
Blood PO2, PCO2, and pH Changes in Brook 
Trout (Salvelinus Foutinalis) Exposed to 
Sublethal Levels of Acidity, 
W77-11340 5C 


The Effects of Season and Acute Sub-Lethal 
Exposure on Survival Times of Brook Trout at 
Low pH, 

W77-11341 sc 


PERMANENT COMMISSION AND 
INTERNATIONAL ASSOCIATION OF 
OCCUPATIONAL HEALTH. SUBCOMMITTEE 
ON THE TOXICOLOGY OF METALS. 
Toxicology of Metals - Volume I, 
W77-11316 5C 


PHILIPS FORSCHUNGSLABORATORIUM 
G.M.B.H., HAMBURG (WEST GERMANY). 
Simulation Aided Modeling of the Dynamic 
Behavior for some Elements of a Surface 
Water Treatment Plant, 
W77-10815 5F 


PHYSICAL DYNAMICS, INC., BERKELEY, 
CALIF. 
Note Concerning the Correlations in Space and 
Time of Surface Wave Amplitudes, 
W77-10886 2L 


PIERCE, ATWOOD, SCRIBNER, ALLEN, AND 
MCKUSICK, PORTLAND, MAINE. 
Every Pond and Puddle--Or, How Far Can the 
Army Corps Stretch the Intent of Congress, 
W77-11165 6E 


PRINCETON UNIV., N.J. DEPT. OF CIVIL 
ENGINEERING. 

Flow in Fractured Porous Media, 

W77-11213 2F 
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PRINCETON UNIV., PRINCETON, N. J. DEPT. 


OF CIVIL ENGINEERING. 
An Analysis of Flood Levee Reliability, 
W77-11224 4A 
PUNJAB AGRICULTURAL UNIV., LUDHIANA 
(INDIA). 
Crop Production Potentials in India-A Water 
Availability Based Analysis, 
W77-11091 3F 


PUNJAB AGRICULTURAL UNIV., LUDHIANA 
(INDIA). COLL. OF AGRICULTURAL 
ENGINEERING. 
Loss of Moisture in Wheat and Rice Grown 
Under Field Conditions, and Its Fffect on 
Machine Operation, 
W77-11435 3F 


PUNJAB AGRICULTURAL UNIV., LUDHIANA 

(INDIA). DEPT. OF CIVIL ENGINEERING. 
Nonuniform Flow in Aggrading Channels, 
W77-10963 8B 


PUNJAB AGRICULTURAL UNIV., LUDHIANA 
(INDIA). DEPT. OF SOILS. 
Response of Dryland Wheat to Phosphorus 
Fertilizer as Influenced by Profile Water 
Storage ard Rainfall, 
W77-11093 3F 


Mulch, Nitrogen, and Irrigation Effects on 
Growth, Yield, and Nutrient Uptake of Forage 
Corn, 

W77-11390 3F 


QUEEN ELIZABETH COLL., LONDON 
(ENGLAND). DEPT. OF BIOLOGY. 
Uptake and Loss of Dissolved Zinc by the 


Stickleback Gasterosteus aculeatus L., 
W77-11274 5c 


QUEENSLAND UNIV., BRISBANE 
(AUSTRALIA). DEPT. OF AGRICULTURE. 
The Natural Abundance of N15 in the Soil- 


Water System of a Small Catchment Area, 


W77-11081 2G 
Seasonal Variations in Stomatal Resistance in 
Cotton, 

W77-11108 3F 
REGIONAL ENGINEERING COLL., 
ROURKELA (INDIA). 

Prediction Models for Monthly Runoff, 

W77-11437 4A 


RHODE ISLAND UNIV., KINGSTON. 
GRADUATE SCHOOL OF OCEANOGRAPHY. 
Acute Temperature and Low Dissolved Oxygen 
Tolerances of Brachyrran Crab (Cancer Ir- 
roratus) Larvae, 
W77-11332 5C 


RHODESIA UNIV., SALISBURY. 
HYDROBIOLOGY RESEARCH UNIT. 
The Effect of Catchment Geochemistry and 
Geomorphology on the Productivity of a Tropi- 
cal African Montane Lake (Little Connemara 
Dam No. 3, Rhodesia), 
W77-11414 x 


RICHMOND UNIV., VA. 
A Study of the Fish Community in the Vicinity 
of a Thermal Discharge in the James River, 


Virginia, 
W77-11269 SC 


SOIL CONSERVATION SERVICE, DAVIS, CALIF. 


RLIJKSINSTITUUT VOOR DRINKWATER 
VOORZIENING, DELFT (NETHERLANDS). 
Brackish Groundwater Bodies as a Result of 
Geological History and Hydrological Condi- 
tions, 
W77-11057 2F 


RUTGERS - THE STATE UNIV., NEWARK, N.J. 

DEPT. OF ZOOLOGY AND PHYSIOLOGY. 
Effects of Heavy Metals on Development of 
the Killifish, Fundulus Heteroclitus, 
W77-11252 5C 


SAVANNAH RIVER ECOLOGY LAB., AIKEN, 
S.C. 
Frequency Distributions of Trace Metal Con- 
centrations in Five Freshwater Fishes, 
W77-11300 5B 


SCRIPPS INSTITUTION OF OCEANOGRAPHY, 
LA JOLLA, CALIF. 
Cadmium and Other Heavy Metals in Sea- 
Skaters (Gerridae: Halobates, Rheumatobates), 
W77-11256 SA 


Transfer of the Chlorinated Hydrocarbon PCB 
in a Laboratory Marine Food Chain, 
W77-11356 5B 


The Effects of Lead on Algae, IV. Effects of 
PB on Respiration and Photosynthesis of 


Phaeodactylum *  Tricornutum 
(Bacillariophyceae), 
W77-11361 5C 


SIAS RESEARCH LABS., BROOKLINE, MASS. 
Assays of Toxic Pollutants by Fish Blood, 
W77-10942 5C 


SIBERIAN RESEARCH INST. OF THE FISH 
INDUSTRY, SVERDLOVSK (USSR). URAL DIV. 
Survival of Coregonus Peled Larvae in Dif- 
ferent Salinities, 
W77-11338 5C 


SKIDAWAY INST. OF OCEANOGRAPHY, 
SAVANNAH, GA. 
Summary of Experimental Results: Controlled 
Ecosystem Pollution Experiments, 
W77-11326 5C 


Nitrogen Fixation (Acetylene Reduction) In a 
Salt Marsh Amended with Sewage Sludge and 


Organic Carbon and Nitrogen Compounds, 
W77-11481 


SMITH (DAVID D.) AND ASSOCIATES, SAN 
DIEGO, CALIF. 


Relative Significance of Contemporary 
Dredging Impacts in San Diego Bay, an Histori- 
cally Stressed Environment, 

W77-11023 5G 


SOCIETE FRANCAISE D’ETUDES 
THERMIQUES ET D’ENERGIE SOLAIRE, 


SOFRETES (FRANCE). 
Design and Performance of a Simple Solar 
Pump for Lift Irrigation Purposes, 
W77-11086 3F 


SOIL AND WATER MANAGEMENT 
RESEARCH STATION, KOTA (INDIA). 
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« Municipal wastewater treatment technology at the Franklin Institute Research Laboratories. 





CENTERS OF COMPETENCE 
AND THEIR SUBJECT COVERAGE 


Ground and surface water hydrology at the Illinois State Water Survey. 

Metropolitan water resources planning and management at the Center for Urban and 
Regional Studies of University of North Carolina. 

Eastern United States water law at the College of Law of the University of Florida. 


Policy models of water resources systems at the Department of Water Resources 
Engineering of Cornell University. 


Water resources economics at the Water Resources Center of the University of Wisconsin. 
Eutrophication at the Water Resources Center of the University of Wisconsin. 

Water resources of arid lands at the Office of Arid Lands Studies of the University of Arizona. 
Water well construction technology at the National Water Well Association. 
Water-related aspects of nuclear radiation and safety at the Oak Ridge National Laboratory. 


Water resource aspects of the pulp and paper industry at the Institute of Paper Chemistry. 


Supported by the Environmental Protection Agency in cooperation with 
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« Effect on water quality of irrigation return flows at the Department of Agricultural Engineering 


of Colorado State University. 


« Agricultural livestock waste at East Central State College, Oklahoma. 
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